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ABSTRACT 

Research employed two types of redundancy, each 
having two levels, at each stage of a programed sequence of 
non-verbal concept learning tasks* One type involved amount of 
variation and repetition of exemplars; the other, strength of 
feedback. A researcher presented tasks to ^th, 5th, and 6th graders, 
simulating a computer graphic display. .The stimuli involved 
two-dimensional vectors, and the subjects' responses were 
identifications of points in two-space. Responses were input to a 
computer and feedback provided to subjects, with subsequent graphic 
demonstration of correct responses. Criteria were: a} number of 
responses to reach two successive correct answers during learning; b) 
immedic\te post-test performance; and c) performance on a delayed 
post-test. Evaluation noted some minor differences during learning, 
particularly with respect to response latency* - ISlo significant 
differences were noted on immediate post-tests, but delayed post-test 
data suggested an optimal level for both types of redundancy arid also 
an interaction effect, which in turn suggests there is an optimal 
combination of the two types. . (Author/PB) 
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Author's Abstract 



Two types of redundancy, each having two levels, were employed at 
each stage of a programed sequence of concept -learning tasks. These 
tasks were purely iconic (i.e. non-verbal). One type of redundancy 
involved amount of variation and repetition of exemplars; the other 
involved strength of feedback. The number of exemplars was ten for 
each stage. The tasks were presented by a research assistant, who 
simulated a graphic computer display. The stimuli involved two-dimen- 
sional vectors, and Ss response was identification of a point in two- 
space. Response was trsmslated into a computer input by the RA., and 
the computer terminal gave S feedback as to correctness. Subsequently, 
the correct response was demonstrated graphically. Criteria \^re (a) 
number of responses to reach two successive correct, during learning, 
at each stage, (b) performance on immediate post -tests, and (c) per- 
formance on a delayed (six month) post-test. Students in the fourth, 
fifth, and sixth grades of local schools vrere the subjects. Some 
minor differences were noted during learning, particularly in re- 
spect to time required to respond: latency, however, was not re- 
corded objectively. Ko significant differences were noted on imme- 
diate post-tests. Delayed post -test data suggest an optimal level 
for both types of redundancy, also an interaction, which in zuxn 
suggests existence of an optimal combination of the two. 
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Introduction 



Inductive or discovery teaching is an accepted strategy. Teaching 
through purely iconic (ncn-rverbal) tasks is not as \Tell kno\m» but basic 
research in concept learning has demonstrated its feasibility in the labor- 
atory, and this project demonstrates its practicability in a school setting. 

Whether one teacht,^ purely by example, or by rule followed by examples, 
one faces a decision as to hov: much variety to present the student. He also 
faces the problem„.of how much information to give him about his "solution" 
or way of finding the ansvrer. This study explores both of these variables. 
Theoretically, they are both forins of redundancy, i.e. the degree of order and 
simplicity used in the teaching tasks. They can also be seen as degrees of 



This project als.o explores the use of a computer in storing data con- 
cerning responses, in presenting feedback to the learner, and in interpreting 
a non*verbal response (identification of a point in space). The graphic 
equipment needed for the latter was difficult to locate: a research assistant 
simulated this potential computer function, while a search for appropriate 
hard^vare v/as conducted. The simple requirement (interactive processing of a 
position-in -space response) turned out to have major ramifications. 

Research on discovery learning suggests that it has advantages for trans- 
fer. The post -tests in this study included problems requiring transfer. Studi'^s 
by Brant and Berg, Morrisett and Hoviand, and Kendler, and Vineberg have indi- 
cated that varying the number of consecutive confirmations given before tranvsfer 
will have significant effects on transfer: here, variation involves the number 
0 different tasks confirmed, rather than the number of confirmations per se, 
which was held constant. 




more information given the learner 



Procedure ; Wordless^ iconic tasks were presented on 8h by U paper, calling 
for S to identify a point on the paper as the "answer i.e. the final position 
of a point which is translated by the arrow (the two dimensional vector) . (See 
Figure 1.) As the sequence progresses, with ten examples (tasks) at each stage, 
S discovers vector addition, inverse, and scalar multiples.. 'This is translated 
into addition of directed numbers. 

The ten tasks at each stage are presented in two ways, i.e. as five 
repetitions of two different examples of the task, or two repetitions of 
five different exajnples. These are the two levels of variation. At the same 
time, there are two levels of feedback: ^.n one, the final point is indicated 
to S on a facsimile of the original task sheet; in the other, the final point 
is supplemented by a dotted path indicating the manner in which the point moved 
according to the vector given. (See Figure 2) .Tasks are illustrated in the 
Appendices, also the nature of the feedback from the computer. 

The original plan was to present the task via graphic display, and have 
a computer evaluate the response and give feedback. Due tc difficulties in 
obtaining the necessary instrumentation, a research assistant substituted for 
the graphic display. The student indicated a point on the answer sheet, and' 
the assistant fed this information into the computer using a numerical code. 
The computer the'\ printed (for the S) the words "right on", or "close", or 
"way off"o 

This was done so that (a) a completely computerized self -instructional 
approach could be simulated and explored and (b) the data could be stored in 
the computer memory for future retrieval for data processing. The key capa- 
bility needed with a graphic display is one where the S can point to a point on 
^the display and have the computer interpret this as correct, nearly correct, or 
Cicorrect, and ti:en feed that information back to the S verbally (via print-out 



Figure 1 
Stage 1, Tasks 1 and 2 
Task 1 





Figure 2 
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or audio) . 

After a group of Ss had been processed^ the learning sequence vra.s re- 
vised on the basis of the results^ by dropping some stages and adding others. 
As a result, the nuniber of stages was reduced in number and changed quali- 
tatively in slight vrays as the research progressed, (The same treatments were 
involved throughout hovrever.) This process represents a synthesis of experi- 
mental design, on the one haJicI, and experimental analysis on the other, both 
v;ith the objective of improving teaching/learning systems in the schools. 

While this procedure v;ent on, there was also a search for an inexpensive 
graphic capability, i.e. touch-sensitive -and interactive. Some outcomes of 
this search are reported in the Appendices. 

Subjects ; Subjects were fourth, fifth, and sixth graders in local elementary 
schools. Some were in "project centered"' classrooms, others in "traditional" 
classrooms. ' In some cases, the subjects worked on the materials via a computer 
terminal installed in the classrooms: in other cases they were driven to the 
University. Some subjects were participants in a special summer school in a 
neighboring to^.m: the terminal was- installed in a vacant room in that school. 

Results : (a) Learning data v;ere recorded for each subject for each stage 
under each treatment. They generally supported an all-or-nothing view of 
the learning procesvs. (Excerpts are given in the Appendices.) 

(b) In the learning process and on the immediate post -test there v;ere 
no statistically significant differences betvreen the two levels of variation: 
what differences there vrere generally favored the treatment where only tv;o 
different tasks v/ere given and were repeated five times each. 

O „ (c) In the learning process and on the immediate post -test there were no 



statistically significant differences favoring strong feedback over weak 
feedback, but the strong feedback seemed to make initial learning easier. 
Once the Ss became accustomed to receiving.no verbal guidance during the ^ 
task, they began to look to the feedback (the correct answer) for guidance. 

(d) The delayed post-test was given in November of the next school year. 
This x-ras five months ai*ter the last S had completed the learning program and 
post-test, except for the summer school students for whom it wa^ about four 
inonths. The data from the delayed post-test. Table 1, suggest an interaction. 
Only one of the differences shows significance via t-test, that being V/2/S2 
(i.e. weak feedback vs. strong at the two -different -example level). S5/S2 
(i.e. strong feedback at five and two different examples) approaches statistical 
significance at the ,05 level. Since both strength of feed]Dack and amount of 
variation of exaniples are forms of redundancy, the implication is that there 
is an optimal redundancy level which caji be approached in more than one \^^ay. 
Whether W5 is really "over the hump," i.e. represents too little total^ redun- 
dancy for effective learning, is a matter of conjecture. 

Conclusions ; These results suggest that strength of feedback and amount of 
variation are educationally significant in the design of inductive instructional 
sequences. Since both are types of guidance, this replicates previous investi- 
gations regarding guidance and discovery. These results also suggest, although 
wea?ly, that there is an interaction between the' tv;o forms of redundancy, and 
that simultaneous reduction of both types (increased variation, weaker feedback) 
places too great a load on the learner - thus reversing the delayed-post-test 
advantage of each one individually. 

Secondary outcomes of this study include support for the efficacy of non- 




"rdal instructional processes (i.e. without words, or "non-verbal"), and 
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Results, Delayed Post-Test 



TvTO different examples Five different examples 
five times each two times each 















strong 


X 


= 1.65 




X = 


3.35 


Feedback 


6 


= 1.32 




6 = 


2.35 




N 


= 16 




N = 


10 








S2 


§1 










W2 


W5 




Weak 


X 


= 3.li+ 




X r 


2.80 


Feedback 


6 


= 1.82 




6 = 


2.18 




N 


= li+ 




N = 


17 



TAELE 2 



mean correct^ 
on delayed 
post -test 

2 




Strong 



We9.k 



ERLC 



O Five different examples, 
A Tvro different examples* 



demonstrate a need for a graphic computer display vmich interprets spatially- 
oriented responses, as a vehicle for teaching and learning concepts and 
processes ^Aich can be modelled iconically. 

One subjective conclusion on the part of the research" assistant wBS that 
the -weak-feedback group took longer to respond. However, the learning data 
do not indicate that they made more errors, or took longer to come to the 
correct ansvrer. 

Another subjective conclusion on the part of the research assistant v/as 
that the students learned how to learn, i»e. they became much more at ease 
with and effective at the strategy of using the answer to one task to give 
them clues as to* the ansirer to the next. Thus they learned to be more a^/are 
of feedback and to be quicker to utilize it. Replications should explore 
this possibility. 

Discussion ; This experiiiient indicates that immediate results do not necessarily 
indicate the po^irer of an instructional process, and soggestj*^, that a given 
instructional problem may have an optimal solution, given parameters related 
to mode^, l^^irning strategy, . and such. Its major significance, h3wever, lies 
in the attention' to variables vrhich, v/hile eminently practical, have not been 
investigated experimentally to a degree commensurate vrith their importance. 
The amount of variety given a student in his homev/ork^ for example, evidently 
has some bearing on his understanding in terms of transfer and retention over 
a period of time: the same goes for the type of feed'oack. Whether the 
delayed effect found here is important in everyday school learning, -where 
Doaterial learned may be processed a number of times in the course of subsequent 
lessons, is not at all clear. Also, the effects of varying the number of tasks 
O" each stage are not clear. Thus, additional investigation is called' for in 

ERIC 



relation to two questions: (a) does the absolute numter of tasks given have 
a significant effect on learning, transfer , and retention; (b) do repetition 
and fieedback effects have significance in situations where the concepts and 
processes are used inunediately and regularly after the initial learning, as 
in many aspects of mathenatics? 
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APPENDIX A 

CHRONOLOGICAL REPORT OF PROCEDURES AND RESULTS 



LEARNING DIFFICULTY IN MATHMATICS RESEARCH 



The purpose of the Learning Difficulty in Mathematics Research is 
to teach an algebraic cone.; ut (that of vectors) to children at the elemen- 
tary school level. This concept will be for use on a computer so that the 
child will be able to learn the concept without the assistance of an instruc- 
tor. This will be beneficial in that l) a child can work by hiinself and go 
ahead at his own pace 2) children interested in this field or children who 
have a better than average inte3.1igence will not become bored because they 
can advance in the field of mathematics farther than they normally woiilc?. 
able to, although the program is for almost everyone (explained later), these 
students are the ones usually held back by the system, 3) working without 
the teacher allovrs the child to work without the very common bias against 
mathematics that appears in many elementary school teachers and can be 
related to the children so that they too will have a dislike of mathematics. 

The students being used in this research are from the Oyster River 
Elementary School in Durham, New Plampshire, At this time, the three classes 
of the fourth, fifth, and sixth grades that are considered Project Centered 
Classes are being used. Eventually the other fourth, fifth, and sixth grades 
at the Oyster River School will be utilized also. Four college students were 
put through the first three groups plus group 99 to give practice to the 
Research Assistant doing the experiments. All four college students did well 
in group 99 (all groups will be explained later) but could not do groups 1, 2, 
or 3* Because only four college students were used nothing has essentially bee 
proven but it might be postula;t^d that college students perhaps already have 
too much knowledge to do these simple tasks. Because of their Iziowledge they 
complicate the task and try to find "more in it than is there." It might be 
gj^^iresting to lata: follow up this line of thought and to test the postulate. 



Sixty-two students have been put through the first t\ro parts of the 
program (gone through group 7) . 
25 of the students are fourth graders 
20 of the students are fifth graders 
17 of the students are sixth graders. 

All of the students understand the concepts given to them up to this 
point and the findings on their results vrLll be reported later. If the 
students could not understand the concept, it was taught to thv^m by the 
Research Assistant. 

There were few extreme learning problems. Only those students who 
wanted to participate in the program did. One fifth grade girl, v;ho has 
gone through group 7 9 still does not understand the concepts that were 
taught. She considered it cheating to be told how to do the work and would 
not cooperate even when the Research Assistant told her that other children 
needed to have it explained to them also. It is questionable as to whether the 
girl will continue with the program or not. A fifth grade boy broke down and 
cried when he could not get the ansvrers even though it ms explained to him 
that no one at that time was doing very well, that the program 'v/as not a 
test and if he got answers wrong it was the fault of the program because it 
hav -lot yet been perfected. He v^as also told that even college students had 
done poorly in the program. The boy remained upset and continued to say that 
it was ''unfair.^' This boy did fine the second time that he v/as seen, but this 
time his success rate in the program greatly improved also. Some students 
giggled (nervous? or Just having fun?)^ others took the program very seriously 
and would stare and study the problems and answers diligently^ and others were 
very carefree about their work and would gust as soon have the Research Assistant 
tell them how to do the problems. One problem that occurred frequently had to 
^^.more with the children's learning style than the program. To begin the 



program the Research Assistant sits beside the student and turns the pages of 
problems and ansvrers, explains the use of the computer, and how the program 
works. The students feel that the Research Assistant sits beside the student 
and turns the pages of problems and ansvrers, explains the use of the computer, 
and how the program works. The students feel that the Research Assistant is 
there to help them when they '*get stuck" and the Research Assistant has to 
constetntly tell the student that she cannot tell them anything other than 
their basic instruction: and that they must "figure out" how to do the 
problems by looking at the answers and using that to do the next problem. 
Students are accustomed to asking how to do something and getting an answer 
from a teacher instead of figuring it out for themselves. This would appear 
to be the explanation of the problem. Eventually when the Research Assistant 
does not have to stay with the student all the time, the student will not 
look to someone else as a crutch. The students can and will have to be 
able to do ihe program without the help of an adult (except perhaps in the 
basic explanation) or the program is not good. Because the student can 
continue and do the problems by himself (after being reminded by the Research 
Assistant that this is the way he must do the work) even at this point in the 
program, it is conceivable that he vrill have no problems later on doing the 
program when a Research Assistant is not available. 

Work at Morrill Hall: About 50 students were worked \rLth for the first 

time with the terminal in the Education Department in Morrill Hall. The 

Research Assistant v7ould pick up the children (with a University car) at the 

s-^hool and return" them. (9:00 - 10:30 AM and 1:00 - 2:30 PM) This was 

usually the time schedule that was kept. Monday, Wednesday ajid Friday 

mornings and Monday and Friday afternoons were the usual days. The Research 

Assistant averaged three students during each of these sessions. Permission 
O 

HPps were brought home and signed by the parents of the children wishing to 



participate in the program. The children who came to the University for the 
program were treated to an ice cream cone after they finished the program as 
a "reinforcer Because only one student could participate in the program 
at a time, the other two students were told they could roam the building, 
write on the hlackboards in vacfc^nt classrooms, but please do not bother 
anyone or be exceptioiially noisy. There were never any problems with any of 
the students. They loved meeting ERIC (Educational ResesLrch Information 
Center) , the title given to the terminal . The idea of a terminal having a 
najufi was refreshing to thera. The use of the terminal was no problen: to any 
of the students. They have a basic description of the terminal, tvhy the phone 
is hooked up to it (connecting the terminal with the main conncuter in. Kingsbury 
Hall), and v^at keys they will have to use. When the terminal says "READY?," 
the student has. to answer by pushing the "Y" that stands for YES. Several 
of the students figured out that they could press the "N" (for IJO) and the 
terminal will ask again if the student is ready. Also many students figured 
out that if they press another letter other than either "Y" or *'N'^ the 
terminal will tell them that they have made an error and must repeat that 
line. Other students figured out that if they wrote anything else after 
the "'r' or "N" the computer would still accept their answer and disregard 
everything else so they enjoyed themselves by writing trivia and having it 
come out on their papers. Most ^f the" students also realized that after 
they pointed to an answer on their problem that by the Research Assistants 
pressing ellner #1, fr2, or #3 was the reason that they were getting their 
answers. They determined quite rapidly that #1 referred to the answer "RIGHT 
ON I", #2 referred to the an&wer "QUITE CLOSE" and #3 referred to the answer 
"TOO FAR OUT". Those who did not figure this out were usually told by others 
who had deduced this information. All except perhaps two students were 
Y^":cited about being able to keep the paper (with their ansvrers on it) that 



came out of the ter^iinal. Even if inany of their answers were "TOO FAR OUT", 
this did not seem to make any difference. Working with the students at 
Morrill Hall was very effective but very 'slow in that transportation took 
up muuh time. Also the children i-rere being taken away from their classrooms 
for half a day (ivhich, of course, the students did not mind). 

Oyster River Elementary School: The program moved into the Oyster 
River Elementajcy School when a Portable Terminal was borro\^^ed from 
Academic Computing on can^jus . Three telephone -^jacks were installed in the 
three classrooms to be used for the program. The telephone used is only 
a University phone (red line) and reirains in the office v/hen not in use. 
A University car is still used to transport the terminal from the Academic 
Computing Office to the Oyster River School and approximately the same times 
were kept as before. There was no problem in setting up the tenninal in the 
classrooms after the initial newness of the terminal wore off. In each 
class, there is a specific area to be used for the tt^rminal and after moving 
a few desks and chairs it is set up quite easily. The students had to be 
told several times that only one person at a time was to be in the terminal 
area and if they had not done the program they could not v/atch the others do 
it. It was much more efficient to administer the program to the children 
right in their classrooms. The students were only taken avray from their 
studies for approximately 15 to 20 minutes. Tootsie Roll Pops were given 
to each student after he worked on the program as the "reinforcer'*. There 
were a few comments ±>oat not getting ice cream cones but it v;as explained to 
them that only the students who volunteered to go to the University received 
them and that^ of course, it was impossible for the Research Assistant to 
bring ice cream cones to the school; therefore, the lollypops were being used. 
This was accepted by the students. After several weeks of v;ork at the Oyster 
/er School, the Academic Computing Office stated that the program would have 



to get its omi terraLnsu. because their terminal could not be utilized as much 
by one user. For several days, che research continued with the use of a t^v. 
terminal that lent to Academic Coinputing and could be used by the Learning 
Difficulties in Mathemtics Research in the morning* This terminal is much 
lighter than the portable terminal previously being used- It vra-s hooked into ' 
the schools *s television and v/orked very well. The students i^ere excited about 
the use of a different type of terminal but were disappointed that they would . 
not have paper {\^th their answers) to keep and that everyone could see if 
they got their answers right or not. This terminal was used the week prior 
to the student's weeks vacation (Feb. 21-25} and was not available after 
theii" \^cation. 

The terminals used at present are the 36O terminal at the Education 
Department^ a protable terminal (portoCom), and a television terminal. At 
this time in the research, it is not absolutely necessary to use a computer. 
By utilizing the computer the program l) is getting the students used to using 
a machine while they work 2) experimenting with the type of problems it will 
be neicessary for the computer to contend V7ith, and 3) the computer is also 
a great reinforcer for the children. The students love working \rith a machine 
and are fascinated by the work it can do. They are constantly asking questions 
like: Vaere uc^s the telephone go to? Can you call any^-rhere on the Phone? Can 
the computer tell me how old I am? How does the computer alvjays know the 
correct tine?, and How is ERIC feeling? They enjoy personifying the computer 
terminal and actually treat it more like a friend than a machine. 



ERIC 



EXPLANATION OF GROUPS 

The prograij] is made up of groups that are units of tasks 
similar in nature,. For the raost part each group contains ten tasks 
although this is not a set number. The groups are developed as 
the program progresses and the Students .becon^e x^eady to 
advance... At the present time there are twenty groups and e:}:planation 
and discription of each v/ill follow. It must be remembered that 
the number of the group does not necessarily mean anything but is 
used as a narae^ or title«:=for the group, « 

Group 99: This group is a prerequisite for the program; in that 
if a student cannot do any of the v/ork in this .group, . thr^n he-is: 
not perceptually capable*^? of doing the rest of the program v/hich does- 
take- a certain amount of learning maturity to complete,. 

Tasiis:l-3 have the follovring directions: Which tv/o of 
these lines has something in common: 




ansv/er: (b) and (c) 
reason: ec.uality of length 

Tasks .4-6 have the same directions as the above tasks*, 
(^) (b) (c) 




ansv;er: (a) and (c) 




reason: directions are the same. 
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Tasks '^7-9 have the following directions: V/hich 
dot in the right hand box.. is in the same": 
relative position as the dot in the left 
hand bo3C-; 



r 



an s v/er: dot y 




Groups 1 and 2: These two groups utilise the same tasks. The • 
task is to point to a place on the page that would construct a 
vector^ equal in length and direction as the vector already on the 
page-. starting with the open dot (o) that is- also already on the page. 
ExaiBple-t 

Problem : jjiswer : 




There is also a Group la and Group 2a-. These groups consist of tiie 
same task but have a strong feedback represented by dotted sceators.. 
Example: 

problem Answer : 
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Group 3: The task of the group is to add two vectors already 
on the page starting with the open dot and arrive at a correct 
point equal to the sum of (and in the same direction as) the tvro 
vectors already mentioned. 

Example: 

Problem : Xiaswer : 



O 

Group 3a: Thl.s group has the same tasks as group 3 but with strong 
feedback 

Exam-ple : 

pi-oblem: Ansv/er ; 




6 

Group 4: This group is : the same a s Group 3 except.it only contain 
4 tasks.. This group was used to determine v/hether the students 
retained the knowledge of the task of Group 3 "after a short interium 
of a few Weeks. . 

Group 5 and Group 6:, Both of these groups utilize the same tasks. 
The task is to add t^^^o vectors that are in the same direction starting 
at the open dot and the answer Is a point equal to the length of 
the two vectors and in the same direction* 

Example: ^ 
Problem: ^ Answer :-7^ ^ 

/ / / / 
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Group 5a and Group 6a: These groups have the same tasks as groups 
5 and. 6 except vtith strong feedback. 
Example: 

■ Problem: - - Answer: 



// ■ /// 



/ 



o o 

Group ?^ Group 8,. and Group 9: These thr::^ groups utilize the 
same task. Shown as the problem are two vectors; of various lengths 
bxit going in opposite directions and an open dot to be used as: 
a starting point.. The student muet point to a place that is. found 
by adding the 2 vectors and using their direction. 
Example: 

Problem : Answer : 



Group 7a., Group Sa, Group 9ai These three groups liave the same- tasks-, 

as the above groups except a strong feedback is used.- 
Example : 

Probler]; Ansv/er: 
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Group 10: The task of this group is shown in the problein as 
a .labeled vector vvith the open dot and closed dot representing a 
vector of the same length and direction as the labeled vector. The 
student must label this second vector the same as the first. 
Example: 

Problem : Answer : 






^ O 

Group 10a: This group has the same task as the above group only it 
has strong feedback. 

Example: 

.Problem: Ansv/er: 

* d — • 

Group 11: The task for this group is for the student to determine 
v/hat label should be given for the distance depicted by the open and 
closed dots snovrn in the problem. The student must state that the 
two vectors shown on thepage are added to determine the ansv/er. 
Example: 

Problem: Answer;^ 

• ^— ^ 2 — ^ 

^ 
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Group 3.1a J This group consists .of strong feedback for the task shovm 
in Group 11. 

Example: 



^problem: 

— > 



AAswer^ 








Group 12: The tasic for tiais group is for the student to choose 
SLtnong three vectors on the page and determine v/hich two^ when added, 
depict the distance shown by the open and closed dots. 

Example: 

Problem: Answer: 



-? 



-9 

x + 1 



Group 12a: This group consista of strong feedback for the task 
shown in Group 12. 

Exaimple: 

problem: Answer: 



-9 

1^ 
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Group 13: The tc^slc of tliis group is a i multiple choice ansv/er 
shown hy the problem of havir^g tiaree labeled vectors, an open dot and 
a closed dot on the paije. The task is to determine v/iiich two 
vectors when added together ^ive the ansv/er represented by the open 
and closed dots* The student must choose tvao answers/ 
ExaiDple: 

Problem: Ansv;er ; 



1^ 



|n ~ ^y-. "0 !Z „o 



Group 13a: This is actually part of Group..^l3. The- last five tasks 
in Group 13 have strong feedback. 
Example : 

Problem : 



(X 



I' 





Ansv/er: 




























<5 



p^^'^V C^,„ '\ 

EMC ~Cvv.j 6«.«aJ 
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Group 14 and Group 15: These tv/o group3 utilise, the same 
tasks. There is one labeled vector represented in the problem^ an 
open dot, and a closed dot. The student musb determine how many 
of the labeled vectors does it taketo make the distance represented 
by the open and closed dots. 
Example: 

problems: • * Afiswer: 

c 71 

/ ^ ^ ^ ^ 



Group 14a and Group 15a: These groups consists of the same tasks as 
above but have strong feedback. 
Example : 

Problems: Ansv/er: ^ 

t 71 * ^ ' 

7( 



0 



Group 16 -and Group 17; These two groups utilize the same tasks. 
A labeled vector and an open and closed dot are shov/n on each page. 
The student must name the new vector represented by the open and 
closed dot. 

Example: 

Problem: Ansv/er: 



IT 
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Group 18a and Group 17a: Tnese groups consist of the same task as 

Group 16 and Group 17 but have strong feedback. 
Example: 

Problem: Answer: 




9 f 



Group 18 and Group 19: These tv/o groups utiliz e the same task. 
A labeled vector and an open and closed dot are shovm on each page. 
The student must deteriuiine the number oi vectors needed to fill the 
space represented by the open aud closed dots. All o.f the spaces 
are In a negative direction. 
Example: 

Problem: Answer: 

0\r / -9 ^ 



Group 18a and Group 19a: These groups consist of the same task as 
Group IS and Group 19 but have strong feedbc.ck. 
Example : 

problem: Answer: 

t > 5^ 



or. 
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Group aO: This group's task utilizes a grid that is made by 
using the olrection and distance of the two labeled vectors given 
on the page. The student roust label the space represented by the 
open and closed dots. 




J 



GROUPS ABBREVIATED 

.. , This page shoi;fSche tasks (by oxaraple with strong feedback) of the groups. 
If a group is noL unaerstood clearly go back and look at the conipSi&te explanation 
on pages 8-17- 



GROUPS and 2 
Problem 



Answer 



Groups 12: 
_ Probiem: 



GROUPS 3 and i4: 
^ Problem; 



Groups 5 and 6: 
Probiem: 



A 



Answer: 



Groups 7> 8, and 9: 
Problem : 



Answer 



.■A 



Answer : 



Groups :13 : 
\^ Problem: 

tl/|3 



Answer^i^ 



Groups 14 and 15 : 
Problems : 



Groups 16 ans 17. 
Problem: 



Answer : 



^ or 



Answer 



Group 10: 

Problem: 



Group 11: 

Problem: 



; ERIC 



s 



Ansv/er : 



— A ft. 



6 

Answer ; 



r 



5 



^^yX^oups 18 and 19 : 

Problem: 



T ■ 



/'Group 20:^ 

Problen: 



6 7-vs 



Answer: 
X V -X t -V ^v- 



Answer : 



\ 
41 
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' EXPLANATION OF TERivIINAL 

NOTE NEXT FE^V PAGES TAKEN FROM THE CALL;?360 COMPUTER TERIIIITAL 

(numbers on tnis page corx^espond to nuobefs on next few pages) 

(1) The terminal is signed on and once the User Number and 
Passv/ord have beeia given, it is ready to start v;ith the prograin. 
(2) The Research Assistant UNLOCKS GROUP,;, this is to be sure that 
the Information will stay within the conjpiiter and can be run back 
qt another time when needed. . (3) RUII DATCOL is the title of the 
program and Run allovrs the program to be used.- (4) RA stands for 
research assistant, STD, stands for student number, and GRP 
stands for Group number. This is used for filing purposes, to ^eep 
track of the work being done. (5) The students directions are given 
^ next. These are the only directions the student is given except an 
explanation of the terminal and what the program is yhich is given 
prior to this.. (6) The terminal next prints the question READY?.- 
(7) The student answers YES (Y is a sufficient answer). (8) The 
terminal prints the question ANSV/ER. (9) Thei Research Assistant 
ansv/ers by pressing 1, 2, or 3' depending on the students response ^ 

0 

to the problem thitt is presented on paper by the Research Assist^int. 
(10) The terminal then prints RIGHT ONI, QUITE CLOSE, or TOO PJlH OUT 
depending on the prior response given by the Research A -^ssistant^ 
of either 1, 2, or 3. (H) When the group is finished the terminal 
prints the question FINISHED? (12) The student must then answer YES 
or NO (again,, the first letter of either v/ord is sufficient) . . 
(13) If the answer is NO to the aijove question the terminal prints 
the information necessary to begin a nev/ group. (14) V/hen tiiis 
ERIC PUP is finished the terminal will again print the question FINIsriED? 



(15) If the ansv/er by the student is YES (13) the tern]ii:ial will 
print the Computer Time and wait for further instructions. (17) The 
Research Assistant prints LOCK GROUP on the terminal, this insures 
that the information put into the -computer v;ill not be lost* (IS) The 
Research Assistant prints OFF on the terminal and (19) the terminal 
will terminate^. 

(20) This page shows a listing of all information that has 
thus far been used by the program (under file T7/0: only) . This enables 
the researchers to go back and review what has taken place.- There 
will not be an explanation of thisy as the findings .are reported in 
the pages that follow. 



Sample Computer Response Sheet 
KFromOne Session with a Student 



.5/ON AT 13:09 W.r-O. 7ES. 23 197^ Lli-lR/r) 
y CALL-.OS . SYSTEM LF^ U I L 06:(30. i):<*Xill Tiv ^viOW INv'ALID. 
USE 4 NUM^RR^P ASS^'/n-"iO--LXX l li'^^ 

' UNLOCK GRO'J^ 
HEADY 

3 . DATCOL 

OATCOL '13:09 . F.£S . ^^3 197:^ 



FILENAME: 

FILE=Tf'^0 !v''^^EC= 21 

RA^STO^r^RP; 

?i^r>99 . ^ 

• EACH PICTURE IS A'PRORL'v-?. ^^LEASE POI!-]T TO A PLAGE 
... OM THE PAGE ^'fHICH IN YDU^. O^^INIOM IS THE CO'r^HECT 

■^^^ AMS^^ER. THE COMPUTER WILL TELL YOU ^^HETHER YOU WE.t^E 

• ^ RIGHT Ow THE CORRECT PLACE^ d.-OSE TO IT:, OR TOO FAR OFF. 

^' 1 READY? 

'S?, ANSWER? 

V\ ?3 ^ ' • 

>C/ TOO FAR! OUT 

2 READY? * * . 

?Y'- . • , 

ANSWER? ^ 

• ?2 . 

OUITE CLOSE ' - 

3 READ^'? ' . ^ 
?V . ^ , 

ANSWER? 

?1 , 

RIGHT ON! 

• " A READY? . . ■ . • 
?YES . . ; ■ 

ANS^'/ER? . „ ■ 

? 1 ' . • . * ' 

RJGHT OtvM ' ' • . 

B READY? . 




' ?YES I AM READY 




QUITE CLOSE 



< — 



6 R^ADY? 

?Y 

TOO FAR OoT 

7 READ*'? 

?Y 

ans--;eh'? 
? 1 

8 afDAOY? 

?Y 
?1 

>^IGHT ^^M 

9 READY? 

?Y 

ANrV'/ER? 
?1 



/A FIMISH:T;1? 
?N 

FILii: = T''fO ) 
71^1^3 



OQ READY? 
?Y - < 
ANSwfCH? 
?4. — - 
RIGHT m\ 

*?.\ HFADY? 
?Y 

Al'^iSTER? 
?2 

^^uiTs glosh: 

22 RRADY? 
? Y 

ANS'-'F-R? 
?3 

"" too FAR OMT 

23 R^rtADY? 
?Y 

AMS''T?i:R? 



?Y 
?3 

TOO FA^. O'JT 

25 READY? 
? Y 

AM S'-?h:r? 
?1 

RI'THT OM! 

9.6 'ready? 
?Y . 
AMSVER? 
? I 

RIGHT OiM! 

27 READY? 
?Y 

ANSWER? 
?1 

- RIGflT ON! 

OH . READY? 
?Y 

ANSWER? 
? I 

RIGHT OM!-. 



29 READY? 
?Y 

AHS^'JER? 
?l 

RinHT ON! 



/V, FINISHED? 

■iL TIK.E^ 'rO .SEGS. 

// LHCK GROUP 
READY 

/ ?^ OFF 

OFF AT \3: 15 
q PROD. TIIME.. 
/ /. TERM. TIME. . 



R^T^J LIST 
LIST 
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13 
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EXPLAl^ATION MD RESULTS OP.J^'RITTEN TEST I 

- This test is divided into three parts with four problems in 
each part. The first problem in each part have a simialr task as well 
as the second, problem, third and fourth. The Research Assistant went 
into the classroom and handed out a paper with the first four problems 
on it with the explanation "This" is something new,' try to give an answer 
to each problem, but if you cannot do the problem's do not worry about . 
it. I will wvlte the ansvrers to the problems on the board when .you' have 
passed in-..this-first set to me. You may be able to learn how to do the 

problems by looking at the answer. Just do the best that you can-r^^ 

After the papers were returned to the Research Assistant and the 
answers written, on the board, the Reaearch Assistant passed out the ' • 
second' set of problems. The same procedure was repeated as was .dcine 
for the last set of problems. The Research Assistant did this test in 
all three of the classrooms. The students were noisy but the Research 
Assistant had no' great problems' in administering the test except .that 
many of the students did not appear, to really care hovr they asnwered 
the problems . ) 

The, results are graphed on the following pages. - ' 
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Suggestions 

Before continuing the research^ the Research Assistant vfould like to make 
the follov/ing sugges^tions of changes that might be made. 

1) Group 13 is a iTioltiple choice type of problem. The students did not 
understand the multiple choice portion of the problem and actually aid not 
use it in giving their answers. It is suggested that this group have an 
answer similar to the others. 

2) Blanks have been placed on problem pages supposedly to s"ao\7 the students 
that aj^n answer is required of them at this spot. The students do not know 

what the blank is for and have often tried to use it for another vector. It is 
suggested that this blank be omitted. 

3) The arrovr over the letters, that designate the name of a vector confuses 
the students* It is not needed and therefore should be omitted leaving only 
the letter to name the vector. The students' tried to use this little arrow as 4. 
another vector. The students v/ere confused by it and the Research assistant 
had to explain to then its purpose. 

h) All letters that are on the ps.ge should be typed , Also the "answers that 
the students tell the Research assistant could be typed on the terrxLnal so 
that the students ca.n compare their ansv.-ers with those of the computer's. 



The foll^^vln^ have :nc^;e \:\ ^ .-i :-r:.>:;r:j.r' . The reasons 

for some ci* the ''hant^cs are e:r...La: ne^^ :n tne }^aj.-e ent:.*.iec Suggestions. 

1) Grou.. -o is no longer i.iXLCit.ie ^jhoice- 

2) There are no blanr.s on "'he pfoblem par.e aesif<nal ; n;^^ trie answer. 

3) All letters on the problems and the answer siieets have been typed 
for easier reading by the sT:ud.ents. 

h) A different set of instructions are g.'/en to the students for Groups 10 
through 23 that Groups I throuf;h 9* Because the tasks are different there is 
a need for this separate set o."" instructions. The set of instructions for 
Groups 1 through 9 are the following (SET A): 

EACH PICTURE IS A rrxUBLEM,. PLEASE POU^T TO A PLACE ON TriE PAGE WHICH IN YOUR 
OPINION IS raE CORRECT ANSWER. THE COI/PUTER WILL TELL YOU WHETHER YOU WERE 
RIGHT ON THE CORRECT ANS^WER, CLOSE TO IT, OR TOO FAR OUT, Rr2-f51.1BER _ A CORRECT A!IS1 
FOLLOWS EACH PROBLai. 

The set of instructions for Groups 10 through 23 are the following (SET B) : 
AFTER TYPIKG "YES" TO THE QUESTIOfT READY? MADE BY THE CCMPUTE.^ , TYPE THE AKS^.VER...... 

THAT BEST DESCRIBES THE PR0BL3.1, THE CO^IPUTER WILL TELL YOU WHETHER YOU WERE RIGHT 
CMy QUITE CLOSE, OR TOO FAR OUT. THE CC^PUTER "w.ILL THEN PRINT THE CORRECT ANS^-JSR, 
(ENTER ALL POSSIBLE Al^SWt2^S). 

At this time the Research Assistant still answers by pressin^^ Irl (right On), 
#2 (Quite Close), or #3 (Too Far Out), For Groups 10 through 23 the Research 
Assistant vri.ll. also type in the correct answer £fter the computer prints 
Quite Close or Too Ear Out, In these groups,, the student must type in the 
answer after he types YES to the computer's question READY*! as stated in the 
directions. No answer sheet is given for these groups unless strong feedback is 
utilized. 

5) Changes have been made in Group 99 to utilize boT:h sets of inttructions 
and to show the student how tc use the typewriter portion of the terminal. 



FOR PROBLhMJ \, p., I, PLEASE KT.: ;iC V-'riA: Y ^HTIih r.> TmcI CORRECT ANSWER. 

FOR ATX TH2 RE:v:' , :yfh: tk^ :a:-;.;::v 1:01 :'trL:;: t.; ^zn': ^^tTEv the ccmputer 

ASKS: READY AI^L YOU ::AVE TYPEj: YKo. 

The students vM 11 hQ.ve to sricwn hov; to era:2e (u:ie of arrow) euid when 
to type their ansv/ers. Also t;he choice of iinc.^ (tasKs) • - 9) sire done cy 
using the letters A, S, and C as names of ihe lines; ejcample : 
before: (a^ (b) . Now: - 

/ / •/ V 

This is similar to later proolems when the student must, naiae the vectors. 

6) The program has "Be eh' changed so that before each group the computer irLU c 

if the student wa4:its instructions. This is in place of the con5>uter giving 

instri tions before each group. The ^vx-^os^ of this :s to save time, 

7) Groups 2h y 2^y and 26 have been added to the prograju. They utilize SET B 

of the instructions .where the student has to pdint to the correct answer. 

The task is for the student to use an algebraic statement and arrive at a point, 

A sample of the task is the following: 

.Probleni: Answer: (with strong feedback) 

^ V i- - I y 5^ X r - I / 




\ 



8) It was decided to not use all of the groups when starting a new set 
of students but only those that appeared necessary by the findings given. On 
the following page Is a list of the groups to be used with the new set of 
students. 1.., 



"Groups Abbreviated 

The following groups will be used by the second set oi students to 
try out this program. The niimber of groups used is fewer than pr^^viously 
used because some of the' groups vere found to be unnecessary. Group 99 
(the prerequisite for the progra^Ti) will also be given. 



GROUP 3a or ka 
Problem: 



Ansvrer : 



Group 21a or 22a 

problem : 



A 



GKOITP 8a or 9a 
Problem: 



Group 13a 

Problem : 



•/I 



Answer : 
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Ansvrer : 

\ \ , 
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Answer : 
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Group "55=1 or 26a 

Problem : 



finswer : 



Group Iba or i9a 
Problem: 



Ansv/er : 
-X -i'-X 
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Titl6: Learning Difficulty, Transfer and Retention in Concept Formation 
Tasks in Mathematics 



Grant No: OEG-I-TI-OOI8 (509) 

INTERIM REPORT 

General Findin; . .j;-^' 

(a) The sequence of tasks works vith fourth, fifth and sixth graders when 
used with a reseaurch assistant (who stimulates a graphic terminal and 
a computer terminal) . 

(b) It is feasible to carry on such resesirch in a modern, project-centered 
classroom without disturbing ongoing activities. 

(c) Increasing automatization of the process, moving toward the complete 
automatization visualized in the original proposal, does not reveal 
any significant problems in this area. 

(d) There seem to be graphic teiminals which will handle" the complete 
automatization when f'ands become available for this. 

(e) One general instructional effect of the wordless sequence, stressing 
as it does the use of feedback as guidance, is to bring the learners 
to rely on feedback to direct their next responses, and to expect to 
receive feedback concerning each response; this is noticed by the 

research assistant during the course of working with the students (in 

the role of graphic display, of course), but it is possible in the 
future to test this hypothesis by pre-exposure of an experimental 
group to different tasks relying on feedback, and then compsiring 
their performance on the initial task of this sequence with that of 
learners who have not had comparable previous experience • (There are 
other w?iys to test it as well.) 
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(f) Ve are finding that what seems to be a logical sequence of tasks in- 
volving steps or transfers of equal difficulty turns out in practice 
to be highly irregular in this regard; i.e., our ability to predict 
what will be a difficult step and what will not is very poor. Thus 
we are approximating an optimal sequence of tasks, i.e., a sequence 
' which is the shortest one possible which will maintain a high success 
rate, through empirical data, taking out steps where there seems to 
be no difficulty and at the same time noting where information was 
left out which was needed but overlooked by the~ programers . Through 
this experience I expect to be able to draft a preliminary calculus 
of instructional variables and test its generality by app^ing it to 
another sequence; namely, a sequence in adding-subtracting and inulti- 
ply ing-divi ding for younger children. 

Particular Findings: • 

(a) ITumber of repetitions (amount of variagion) has no effect on learning 
according to the data gathered fvom the various tasks of the program 
itself, in terms of trials-to-criterion. 

(b) Strength of feedback is crucial in an early, foundation-concept type 
task (adding of two factors in two-space), but has no effect in subse- 
quent tasks . " • 

NOTE: Both (a) and (b) may indicate that the sequence is not optimal, i.e., 
the ^^step-size'^ has been too small to bring out any differences except in 
the one initial task where strength of feedback was necessary — i.e., learn- 
ers did not "get it" without strong feedback. This can also be looked upon, 
incidentally, as the establishment of a mediator, i.e., drawing the dotted 
arrow in the answei- gives thorn a mental process whereby to find the final 
^ "Position from the initial position. 

ERIC 
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(c) Data from each stage indicate that a one-trial learning process was 
talking place, i.e., when the learner "got It,'* he continued to respond 
accurately, rather than varying between right and wrong answers* Fur- 
thermore, mcst learners "got it'^ on the first or second task in most 
cases, occasionally needing the feedback from the. first , seldom tha:t 
from the second. This also can be interpreted as supporting and insight- 
based theory of learning (similar to one-trial, and compatible with 
mathematical stimulus sampling theories except that we have no normal 
distribution of trials-to-insight ) . 

NOTE: There is no indication, therefore, from the learning data that hav- 
ing the learners do ten tasks at each stage was effective. However, since 
it was necessary to do this in order to give one group five repetitions of 
two different tasks and the other group two repetitions of five different 
tasks at each stage, we followed through with this in the first phase. (The 
second phase, in progress now, has been limited to five tasks, where either 
five different tasks are given, or two tasks vith one repeated twice and 

the other repeated three times; the same variables are being used, to try 

■ > ■ .y • 

to replicate findings from the first t^hdis'e-) 

(d) Data iTom an immediate post-test indicate no differences among the vari- 
ou:> groups or interactions; this post-test was given individually, in 
the sajne mode as the learning tasks, with feedback after each task. 
However, instead of each task being repeated several times, the test 
gave four different types of task one after the other, then went 
through those four again, and then once more. 



...k- 



(e) A delayed post-test similar to that in (i) vas administered to the 
class as a group, in school, rather than individually. This caused 
some negative feelings from the group, but most of them cooperated. 
(These classes do not use group work very often.) 



Itean Ko . of 
Students 

Getting tke 

3 problems 

Correct 



STIFDENTS CORRECTLY DOn^G TASK A3 RELATED TO 
LEARJ^TBIG TREATIvE^TT 




2 tasks repeated 5 tasks repeated 

5 times each 2 times each 

LSIAJILTBIG TREATI--1EIIT 



^ Strong feedback 
flg? Weak feedback 
X Strong feedback 
^ Weak feedback 
^ Strong feedback 
Vi'eak feedback 



trial 3 
trial 3 
trial 1 
trial 1 

average of three trials 
average of three trials 
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This delayed post-test indicated a difference between strong and veak 
feedback groups vhen- there vere two tasks repeated fire times each, 
but no difference^ when there were five tasks repeated two tinies each. 
Thus it seems that the weak^f eedback situation compared with the strong 
in a manner similar to the comparison of guided discovery to guidance 
alone, but that this only happened when the stimulus variation was 
sufficiently low^ i.e., when the variation was not so high as to make 
discovery too difficult. This hypothesis co\ild explain the lack of 
observable differences between treatments during learning, where the 
support given by the programed sequence was so great that it covered 
up the fact that the weak feedb'ack group had developed its own media-^ 
tors. This was brought, out when the '^artificial" mediators extinguished 
or were less accessible (being newer responses) after a time. 

General Conclusions: 

It seems worthwhile to continue to investigate the present variables 
for the time being; the most recent results indicate some significant 
outcomes are possible, and we need to replicate the original experiment 
with larger numbers. At the same time we are investigating graphic termin- 
als and hope to find some combination which will enable us to completely 
automate the process without additional funds. However, it seems likely 
that we will need to apply for more extensive funding to go into that kind 
of context. 

Vhat may emerge from this is some initial notion of the opmimal amo^int 
of repel It ion of variation of examples of -a given type of task, interact- 
ing with guidance (strength of feedback), or variation of examples of a 
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type of task, in respect to (a) learning speed, (b) retention, and (c) 
transfer. The learning speed is measured by trials to criterion at a 
given stage; the transfer is measiired partly by learning on subsequent 
stages and partly by a delayed test vhich utilizes the learned process 
as a mediator; and the retention is measured by comparing immediate and 
delayed test results- 

At the same time we are dealing with these variables, ve are also 
dealing with two other very import etnt ones; namely, optimal step-size 
or length of sequence or difficulty, and the matter of absolute number 
of tasks done at each stage, regardless of reaching criterion, i.e., 
"drill" or "over-learning." In the latter the question is whether it is 
important to continue to do tasks of a given type after reaching criterion — 
whether the repetition adds something, Thie fact that we have some differ- 
ences among our treatments indicates that there is_ a potentially signifi- 
cant effect of drill beyond "understanding," but we need to go into this 
extensively before we can say anything about it in a reliable fashion • 
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m.'J SET OF . STUDEtTTS 
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RESULTS FOR SECaiD SET OF STUDENTS 



Strong Feedback - Repetition of 2 (5 times) 

Groups Administered: 99? 3a, 9a, 13ad, iSa^ 21a, 25a 
Students Participating in Series: 10 
Outcome: All students understood the tasks 



Strong Feedback - Repetition of 5 (2 times) 

Groups Administered: 99 j ^a, 8a, 13ac, 19a, 22a, 26a 
Students Participating in Series: 10 
Outcome; All students understood the tasks 



Weak Feedback - Repetition of 2 (5times) 

Groups Administered: 99, 3a, 9,13^^? l9, 21, 25 
Students Participating in Series: 10 
Outcome: All students understood the tasks 



Weak Feedback - Repetition of 5 ^2 times)- 

Groups Administered: 99> ^a, 8, 13c, 19, 22, 26 
Students Participating in Series: 11 
Outconie: All students understood the tasks 
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RESULTS EXPLAINED' 

This second set of students also came from the Oyster River 
Mementary School in* Durham , !T,H, 'Ihey are fourth, fifth, and sixth 
graders who are in the traditional' school setting. Permission slips , • 
were sent home for the parents to sign and those students who volunteered 
for the prograin were baken to Morrill Hall in the Education Department 
of the University of N.H. Each student had to go through a series 
consisting of seven groups; therefore, the Research Assistant could 
not put" more than one student in the morning and one in the afternoon 
through the program. This resulted in the number of students in this 
portion of our research to be lower than would have 'been preferred. 
For a short period of time the Research Assistant was using two terminals 
set ap in the terminal room in Morrill Hall. Tnis vrarked out very well 
and although it riiade a lot of work for the Research Assistant (because 
of the way the program is written at this time - the Research Assistant 
has to say whether each problem is correct or not.) the ability to do 
two students at a 'time was* a great time saver. This vrauld have been 
continued except that the TV terminal broke down and had to be sent 
away to be. repaired. 

The students were divided into four groups as sho;m on the previous 
page of the resalts. All students succeeded in understanding the tasks; 
therefore, showing no major differences in performance. The Research 
Assistant timed the students while they did the program and the average 
for la^ two groups who used strong feedback was 56.3 minutes and the 
aaerage for the. two groups using the weak feedback was 82.14^ minutes. 
This is a significant difference. The Research Assistant, suggests using 
only strong feedback because of' this time difference. The students often 



get tired especia.lly after a seven group series •and the shorter it is for 
them the more vrilling they vrculd be to complete or at least do more 
of the program. This will probably become more evident as the program 
becomes longer. 

The students appear e to need all of the groups used; therefore, 
this same series will be used j^or the next set of students. Only a 
few of the students went through all 10 tasks in each group ~- this does not 
appear to be necessary. Once the student has "figured out" hov7 to do a 
group he is anxious to see what is next. This also allows for a shorter 
time Sot working • 

There was one student in this set who could not understand the 
tasks in group 99 ^^-^ therefore did. not finish the program.. vTaen 
her teacher was questioned, it vras found that this student has perceptual 
problems and is being counciled. at school for them. 
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WRITTEN TEST IV 



The same test that was administered to whe old set of students was 
given to this nes set. The test was f iven in both a group setting and 
individually. The results of, both tests are graphed on the following pages/ 
The. students still did bbtter on the individual testing that the group 
cest. 

NOTE: There were 10 students, all from one class that the Research Assistant 
was nnable to group test because of lack of time. There still should 
be enough data to see results. 
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THIRD SET .OF. STUDEIITS 



This set of students ccmes from the Hilltop Elementary School 
(Summer School) in Somersworth, Ef.H. The students vdll be entering 
the fourth, fifth^ sixth, and seventh grade.^ in the fall. 

A DigiLog Telecomputer Terminal (TV Terminal) has been rented a.nd 
is set up at the Hilltop School. It was necessary to have a Centrix 
telephone line installed for the purpose of contacting the computer 
at UNH.- The school's television is being used. The Research Assistant was 
given a room to use for the project. The room is spaceous and comfortable 
and all of the materials will be left ^ight at the school until the 
research is completed. 

« 

The students will be put through one or the following series:' 

GROUPS: 59,3a, 8, 13c, 18,21, 25 

99,3a,6a,i3ca,l83 ,2la,25a 
99,^a,9A3ci,l9,22,26 
,99,^ac9a,l3ad,19a,22a,26a 

The following diagram will be an explanation of the procedure to be follov;ed 

during this set of students: 

(use^)reviously) (used p^viously) 



5 tasks 2 correct ta^Js 5 tasks 2 correct task: 

in a row in a row 

/ \ / \ 

Strong Weai: Feedback Strong V7eak 

Feedback Feedback Feedbacl 

Since a -fcime difference ^N^fl^ noticed in the last set of data, this will alco 
closely watchAd. The students vail be given both grou^o and individual 
tests t-, was administered previously. 

It is possible for the ^search Assistant to take two students per 
O lay. The summer school's houBs are .from 9:00 - 11:30 M Tuesday through 

ERIC , X . 

™™^'riday. The students wiU, continue to 'oeccive a reward Clollypop)'C»v- Tn«vv^ coovk , 
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Results of Third Set of Students 



These students v^ere very anxioussto participate in the program 
and did not appear to need to be given a reward (the loll: pop) for 
doing the v/ork« They did not raind not receiving the paper frcoa the 
terminal as previous students did because they never really knev; 
it existed. The students just enjoyed coming into v^^ori: on the terminal 
because it was sometliing new and different^ 

All of the students were successful in completeiug the program 
and although these students were slov/er on the average than previous 
students they did nery similar work, . . , 

One student got two correct on Group 13c as was expected of him 
but tne research assistant believes he memorised the examples and 
did not really understand the group although this did not appear to 
^ impede his completion of the program. ^-J* (see attached sheet on Paul) 

A difference in the average amount of time for the different 
sets of groups v/as apparent with this set of students as .was apparent 
with the previous set. 

Strong Feedback - Repetition of 2 - 53,4 minutes 
Weak Feedback - Repetition of 2 - 8G,4 minutes 
Strong Feedback - Repetition of 5 - 72.9 minutes 
V/eak Feedback - jRepetition of 5 - 75 minutes 
Although the difference is not as clear as in the previous group of 
students, it still took a longer period of time for the v/eak 
feedback as compared to the strong feedback to-complete the program^ 

There were no problems with the students in regards to their 
behavior w^orking with the research assistant either at the terminal 
'^•^^'^uring testings 
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yciJ old, TliiK i*^-.;.! ? ■•.^:ci ^o I'ln-; c;rt. viielh^r y-:u renr:^ber vny o;r r ; , 
?L:/,t "ial 5 'r-.ic"^ •-.e '.rculi like to co"T.i?;:'.'e vha': thor5*-3 of yoi: vr^o pa-fc:" ;.\ - ■ 
C£lg do ".;Ith ;.Lvi;. 'ihcse vV:o didr/^.. c^^a cu cn tr.e uar.c; problcraf:*. Thc=i^ : 
orjly .-taice a '^jjt .r,;.ni;^ :i:; 3 aud tlv3y rill Cfj: na'ra tin/thiDi:^ to do y;:; 
ivradeif: or Vrha:. vh*^' t^^c-.ci:si thmi^^ you krow s-bou:: av:tteetlc* Wcu^.l 
y^-ij help uo o:. "., iih^refore, by givAr?-; us a iiinul-es of your tizir: tr; 
u-^'v tbese p.-^bli^i^sv II' you haven* t eny idea at all wliai; th? sui^^.^:: 
then take a r;:.;es:^. On '^lie firj:*t tvo pii^.roc,, ;:.he a::;3>:er 'la a poinv c."^ ..; ■ 
pigc, that r.xake a heavy, w-lsible polnr- cc. represeat "die fin.-l 

pr:f.:.tj[Dn of a dc--:>!;h6: initial ( c^r:inninfr ) pc^.i-iicn is ^no;ra. O^- ui.:'^ 

o.:^ i:hcn :so;:nv -rltiicvt. "^-r.a vri:.nt to tLori: yo:: in cdvance f^i.- r.: 

you -^ani: to vha': ^:he anjf^'Brs e::a^ you ::lG^.t dlcrUcS th::.;' 

vr;th 5<oi:^' / ;:ho -lucj: p/^rt ?pr.n>:, £=>r:d then i:? l-'ier^i is v.:v; 
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REPORT ON CaiPUTER EROGRAMIMG PROCEDURES 

The first of a series of changes wero made to the program "Datcol." 
After a fevr minor changes in instructions a copy of ^'Datcol" v;as made; called 
"D Copy", This v;as done so that if a programing error was made, the original 
could still be used until the error \vas located. 

Changes were then continued* Changes were aimed' at making the program 
run more rapidly for the user. Changes such as the advisor and student 
numbers only being, asked once and instructions being given only when requested 
and an automatic fill-in of answers to finish a group when an advisor thought 
.it wi,3e to do so. The written text v/as adjusted to fit. on a 32 character- 
wide TV screen. 

A need for t\ro identical programs occurred because it v/as decided to run 
more than one student at a time* The complications this causes requires some 
explanation: 

Whenever a .program is used, it is really a copy of one which is kept in 
"save storage" in the conrouter. Therefore hundreds of people could use the 
same program because each of those would be a copy cf the one in "save storage 
Unfortunately the IHSl computer does not do the same for data files and it 
will allow a data file to be used by one program copy at a time. 

The problem vias^ that "D Copy'' and ''Datcol" used 3 data files (the same 
3, since one^;vas a form of the other). One file kept the results, while 
another, kept group and task numbers, and the third used as a dump file 
(i.e. a file must be used to restore information to a file that is to be 
written on. Tais is because the writing process erases all previous stored 
information) . 

I wrote a program to copy information from one file to a new, one but 
-an error on my part caused the file that held the group and task numbers to 




imaged. I decided to re-make the program at this point so that this file 



wasn^t needed. And since I was going to n^k- this change I also decided to 
change the program language from FORTRAN to MSIC* 

The advantages from this decision are many, the mjor ones include; 

1) . BASIC al 1 ows free format of characters when ans^srering a question. 

2) • • Two files were used instead of 3 (less cost of storage and a fastef 

running program) . 

3) * EASIC is a faster running system than FORTRAII; the computer time 

used by ^'Datcol" and "D Copy" were running from 13 to 19 seconds 
per student while the'nevr programs , called "A," ''B'^, and "C'* 
would run from 1 to 3 second per student . A savings of about 
$1,50 per student. 



ERIC 



VECTOR -REPETITIOH PROJECT 



The following programs are used in the project in interaction with 
the student. 



Program name 

A 

B 

C 



matching "dumpfile" 

ALPHA 

BECA 

GAim 



matching "record file" 

#5 
#6 



(that is : that a student using program "A" will automatically use Alpha as 
the "dump file" and his results will be recorded on file "#^") . 

The other four programs are run by a tape which controls the reporting 
of data from files H^k, #5, and #6. The tape runs on the TAPS ALL C0I'2vIAin) 
which allows all functions and answers to questions, to be placed on the 
tape before hand. The tape runs vjathout supervision except for one place 
where it rings the return bell to call for the tape punch to be turned off. 
The last command on the tape signs off the computer. The list of commands 
on the tape follovrs. 



TAPE ALL 
RUN MAREDATA 
#U 
RUN 

#5 
RUN 

#6 

RUN BELL 
RUN READFILE 

#U 
RUN 

#5 

RUN 

#6 

PUE #U 

PUR #5 
PUE #6 
•PUR ALFrfA 
PUR BETA 
PUR CAMI'IA 
FILE A, 100 
FILE /;6,100 
FILE #6,100 
FILE ALPHA, 100 
-15- BETA, 100 

ERlCGAim, 100 

aw^JTARTPIL 



instructs computer to run tape control 

program^ to form data statements, punched on tape 

file used 



1 



sanie 
sane 



1 jninute ring of bell signal end of taping. 
ir£Lkes chart of data 

^file used 
same 

sane 



files are purged 



files axe reformed, the number 100 mensis that 
they can be used to store up to 100 filv^. units. 
1 file unit = 800 numbers 



program to set record file for future use 



file name 

end of file number needed by progran usage 
C same 



same 

sign off of conputer system 



The exact function of the other four programs are : 

MAHEDATAj: reads a data file and prints numbers in uhe..fQrm of data 
statements \d.th line numbers. Tlie tape punch makes paper tapes of 
the data lines. The format is such that the tape can be entered in- 
to the computer at anytime; various colums can be selectively read 
for staticial stnalysis. Each data line has eight numbers that cor- 
respond to "Readfile.'^ 

READFILE: reads a data file and prints it out in chart form. The 
chart has eight columns. They are from left to right: Advisor lAum- 
ber, student number. Group number. Task . number , Score ^ Racord (the 
number of groups to be entered on that Tile), Rl and R2 (these are 
counters that have no use assigned to them). The data has the same 
pa-ttern of information as *'Datcol" had. 



-123 

RUN 

#5 

-123 

RUN 

#6 

-123 

OFF 



STARTFIL: initializes each record keeping file with the number -123 „ 
mie number is uded by program A, B, and C, to note the end of the files 
^ records. 

Bell: rings the return bell 600 times as a signal to tuirn off the tape 
punch, (l Kiinute at- 10 rings par. second). 

A change made the \^--^:ek of June 2nd, makes the program reset and store 
data after each group i^i done, this -vray if the computer shuts dov/n the most 
that is lost is one g^oup. The cost is about one second of conputer time more 
per student. 'i: ■ * 
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WIDTH 196 
READY ,^ 

LOAS" a" 
READY 

LIST 



10;A6 TUESDAY^ MAY 30^^1972 



ST 



'FIL 



J REM FILES ARE RVISI TKROUGPi A PROGRAM CALLED 

1 REM TO SET THE FIRST DATA Em'RY AT -123 

2 REM THIS IS DONE TO THE FILE ONLY 3EF0HS IT IS RU^J F 

3 REM TO CHANGE A TASK: THE FIRST DATA LITvIC IS GROUP 

4 REM ARE THE GROUPS OWE PER LINE^ A COUNTIiMG IN ORDER: 



THE 1ST TIME 
ALL FOLLOWING 
GROUP, 1 TO LAST 



'r OR 



EACH PROGPJ^.M MUST HAVE 



wi-iEN THE QUESTION LS ASKED: FILi 



THE PROGRAM; 



5 REM GROUP 

6 RE^I MORE TH^\M DUE PROGRAr-I IS USED, AT 

7 REM ENTERED 

8 REM FILES ARE READ .3Y 
10 D I i-i AS C 3 ) 

U(i^iOO) 
VC40G) 
WC/iQO) 
XC400 ) 
Y<400> 
Z(400 ) 
S(400) 
#(/400 ) 
TC27 iO ) 
9=1 TOG 
AS Ck' ) 



DIFFERENT »DUMP FILE'' AND 



' T 1,1 



DIFFERENT FIL] 
: NAME? 



;S riU: 



READFILE 



11 

12 
13 
lA 
15 
16 
17 
18 
19 
20 
30 
^0 
50 
■ 60 
66 
70 
SO 
90 
92 
98 
99 
101 
102 
103 
lOA 
105 
106 
107 
108 
109 
1 10 
1 1 i 

ERLC 



DIM 
D I M 
DIM 
D I M 
D I M 
DIM 
D I t'l 
D I M 
DIM 
FOR 
READ 



NEXT 9 
DATA "RlfvHT 
PRIMT"ESCAP 
Q3=0 
PR livT 
PRINT 

PRINT"Fn.E 
INPUT FS 
HAT READ T 
DATA 1 ^^2^ 3^ 
DATA 10^11 



DATA 
DATA 
DATA 
DATA 
DATA- 
DATA 
DATA 
DATA 
DATA 
DATC\ 
DATA 
DATA 
DATA 



13^11 

20 J 2 1 
frlO J 2 1 
30^31 
30^31 

/iO^T^il 

::0^ 51 

60^ 61 
7 0^71 
80^ Bl 

90 ^ 92 



ON'S^'OJJITE CLOSE'S "TOO FAR OUT*' 
E CODE IS AivS^'TER: 45 67" 



MA_MS"; 



A^5^6^ 7^8^9^0 
^ 10 ^ 1 1 ^ 10^ I 1 ^ 10^ I 1 ^ 10 W 1 
^ 12 ^ 13^ Ui^ 10^ I 1 ^ I 2^ I 3^ 14 
^ 20 ^ 2 1 ^ 20 ^ 2 1 ^ 20 ^ 2 1 ^ 20 ^ 2 1 
^ 22^23^24^20^21 ^22^23,24 
^ 30 ^ 3 ! ^ 30 J 3 1 ^ 30 ^ 3 .1 ^ 30 3 1 
J 32 ^^33^ 34^30^3 I ^32^33^34 
^ 4 2 ^1 3. ; 44 ^45^46^47^48^49 
J 40^/11^40^4 1^40^41 ^40 1 
^^12^43^ -'4 4^40^4 i':, 4 2^43^44 
J 52, 53 J 54^5 5^56^5 7^58^59 ■ 
J 62 J 63 J 64^6 5,7 66.» 67 j 68^ 69 
J 72 J 73 J 74^75^ 76.^77^ 7H^ 79 
J 82^83 J 84 J 35 ^86^ 87^88 ^b9 
J. 90 J 92 J 90 J 92 , 90 ^ 9 2 90 ^ 9 2 



117 DATA 100-r 10 1 102^ 103:. !04^ 100^ 10 i ^ 102^ 103^ 10^1 
1 I 8 DATA I \ 0 J \ \ 9. J. ] 10 J 112^ no J I 12^1 10 J I 12^ HQ J \ 12 

119 DATA I 10 ^ 1 1 Ul I 2^ 1 13^. I i^';^ 1 IC > 1 i 1 ^ I 12^ U 3^ 1 1 A 

120 DATA 120> 12 1^ 12P.. 123^ J:^=;W26^ 127^ i2&^ 129 

121 DATA 1 20.. 122;. 120.. 122j 120:, l:;^2^ 120^ i22.t 120^ 122 

122 DATA 120 J 12 I ^ VPJl J 123 j l2A j 1 20 ^ i 2 1 ^ i 22 > 1 2 3 ^. I 2^ ' 

123 DATA I 30, 13 1, 132^^33^ 13'iV:r 135^ 136^ 1 37> 133^ 139 

124 DATA 1A0;» l^i 1 ^ IA'S^ 1 /i 3^ 14^:i ^ i -1 5 ^ 1 A 6^ 7> LAo> 149 

125 DATA MO^ 14 1^ 140^ 1/i 1 ^ 140^ ] ^ 1 ^ 140^ I 41 ^ 140^ 1 41 

126 DATA 140 , 14 1W42^ 143^ 144^ 140^ 141 142^ 143^ ]44 

128 OPEN l>F:^^nvPUT 

129 OPEi-J 2^ 'ALPHA' ^OUTPUT 

130 FOB ^i'=l TO 2000 ^ 

140 GET i zHi ^V^ ^H3^H^\ jH5jH6jH7 jHS 

141 REM A = ADVlSOH^Sl = STUDinNT^G=GROUP^T=TASK^S = SCOR£^iJi=RECORD IN THF. 

142 REM FILE 3SIMG USED;.Q1 S ^2 ARE GOU>^TERS OF LITTLE VALUE:, Q3 = THE 

143 REM COUMTER OF Tf\SKS FOR TriE STOP-AGE OF RESULTS. 
145 IF Hl = -123 THEN 180 

147 A=H1 
14S- S5.=H2 

149 G^H3 

150 T=H4 

151 S=^H5 - • • 

152 Nl=K6 

153 Q1=^H7 , 

154 Q2=H8 

160 PUT 2:A^S 1 •G^T^S^NUQl^a2 
165 N3-§ 
170 MEXT @ 

180 CLOSE 1^2 

181 Ml-Nl+1 

184 IF SS^TvO' GOTO 220 
187 Q2=0 
.190 PRIMT 

200 PRINT "ADVISGRrf <C0?'Ji'iA) STUDErJT#''; 
210 INPUT A>S 1 
220 PRINT 

230 pRIMT'TILE F3;" REC0RD";N1 
240 PRir-JT 

250 PRIMT "WHAT GROUP WOULD YOU LIKE'»; 
260 ir.JPUT G 
270 PRIMT 

280 IF G=99 GOTO 1208 
290 IF G<=0 G(^)TO 250 
300 IF G>=27 GOTO 25 0 
120 8 PRIrJT 

1209 Qi=0 

1210 PRINT»'D0 YOU WANT lu'STRUCT I ONS'' ; 
1220 IMPUT SS • 

1230 PRIMT 

1240 IF SS='NO».GGTO 3000 

1250 IF SSo'YES* GOTO 1210 

1260 GOTO 1 500^ 1500> 1 500 ON G-23 

1270 IF G=99 GOTO 2400 

1280 IF G>=10 GOTO 2100 

1.500 PRIMT 

1510 PRINT" EACH PICTURE IS A PROBLEMS" 
1520 PR IKfT "PLEASE POINT TO A PLACE OrJ. THE" 
1530 PRIMT"PAGE WHICH IN YOUR OPIiJIOM IS" 
1540 PR I'MT"T HE CORRECT AK^SWER* THE COMPUTER" 
1550 PRIMT"WILL TELL YOU WHETHER YOU WERE:" 
1560 PRINT"RIGHT ON THE CORRECT A^JSV/ER^" 
Q"^0 PRINT"CLOS£ TO ITjp OR" 
\UCO PRiriT"TOO FAR OUT" 



I 3 1 U 

1620 

2100 

2110 

2120 

2130 

21/10 

2150 

21&0 

2170 

2180 

2190 

2200 

2210 

2220 

2230 

2240 

2400 

2410 

24 SO 

2430 

2440 

2450 

24 60 

24 70 

2480 

3000 

3050 

3100 

3140 

3280 

3290 

3300 

3302 

3304 

3305 

3306 

3308 

3310 

3312 

3314 

3315 

3340 

3350 

3360 

3365 

3370 

3390 

3400 

3440 

3450 

3460 

34 70 

3-^180 

3490 

3500 

3510 

351 9 

3530 

3533 

35^10 

3550 

3560 

0 



GOTO 3 000 
PP. I -MT 
PHIMT"Th" 



CO^Pl.■T 



PRIWT"RHA-OY . AFT ~u->. 



VILL ASK IF YOU ARI 
AnS ■..■ERIi-JG: YES" 



ZP. THAT" 
PP. 03LSM. TME' 
YOU WHETHEP." 
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PP. I ?JT "TYPE THE CnRRECT Aii 
PHir;T''3EST DESCRIBES THE 
PRi:-.JT''COr-r:-UTER WILL TELL 

p:-^iMT'*Yr/j v:ere right o:-?' 

PRINT»'D.UITE. CLOSE^ OR" 
PR I MT ''TOO FAR OUT." 

REMCTHE COi^a'UTEl"^ WILL THEN TYPE THE CORRECT ANSWER) 

HEM 

REM 

PRIMT"-->EMTER ALL POSSIBLE UAYS<— " 

PRniT ' ' 

GOTO 3000 

PRINT 

PRIMT" FOR PROBLEMS l> 2^ 3." 

PR IMT "PLEASE POINT TO •••HAT YOU THINK" 

PRIigT"rS THE CORRECT A^JS-vSR. FOR" 

print"all the rest^ jjst type the" 
print"ans-;er you thithc is sest" 
prifjt"after the computer asks: ready" 

PRIMT"AMD you have TYPED: YES" 
PRIMT 

REM SiOD OF INSTRUCTIONS QUESTIOMS FOLLOV/ 
W=10 

FOR 1=1 TO N 

Z1=0 

G2 = I 

G0SU3 50000 
PRIHT T; "READY"; 

I?'JPUT ss 

IF SS<> »YE5' ' GOTO 3300 
GOTO 33 15,3315^3315 OM G-23 
IF G<10 GOTO 3315 
IF T<^ GOTO 3315 

PRINT"W HAT DO YOU THI^J5C THE AMSUER IS" 
IMPUT 
PRIMT 

REM - " 

PR I MT " AMS WEP-"; 
VS^PUT S 
Q2=Q24- 1 

IF S=/4567 GOTO 3540 
GOTO 3 700>3'440^34A0 ON S 
GOTO 3 3 50 
IF G< 10- .GOTO 3 700 
GOTO 3700^3700^3700 ON G-23 
IF T<=3 GOTO 3700 
PRINT 

PRINT AS(S) 

PRIMT , ^ 

PRINT"mAT AMSV7ERS ARE RIGHT ON" 
IMPUT @S ' 
Zl=^l 

GOTO 3 700 . . 

REM END OF"" Q'U EST IONS AUTO. FILL I W FOLLOWS 
PRIWT 

PR I MT"AU TO M^\T iC FILL IW" 
PRINT 
S=-<1 

GOSUB /40000 



3600 S=A 

3610 Ol=ai-fl 

3620 Q'^ = Q2+1 

3622 G?. = ^ 

3624 PtOSUB 50000 

3630 G0S-J3 AOOOO 

3640 NEXT ^ 

3550 C7OTO 3P.00 

3700 G0SU3 AOOOO - ■ 

3704 PRIMT - . 

3707 PRINT 

3708 IF Zl=! GOTO 3750 
3710 PRINT A5 (S ) 

3720 PRINT 

3750 rjEXT I 

3760 REM EMD OF LOOP THP.T GIVES THE GROUP! . 

3800 PRIM^ 

3810 PRIM^r^ARE YOU DONE WITH EVERYTHING'' 

3820 IMPrjT 5S . - 

3830 IF SS= 'YSS* ' GOTO 4900 

3840 IF SS=^ 'MO* - GOTO 3900 

3850 PRIMT "YES OR 

3860 GOTO 3 320 

3900 PRIIvT 

3910 REM BY FILLII-JG THE FILE AFTER EACH GROUP^ NO MORS THAN OME GROL'P' 



3920 REM CAM BE LOST BY A COMPUTER SHUT DOWN. 

4900 OPEN 3 ^F5^ OUTPUT 

4910 OPEN 4 • ALPHA' , IN'PUT 

5000 FOR 0= 1 TO M3 

5010 GET 4: A:. SUG>T^S^l^2,QUa2 

5020 PUT 3;A^SUG^T^S^N2^Q1 ;,Q2 

5030 NEXT • 

5100 FOR @ = I TO P.3 

5110 PUT 3:U(v}> 

5120 PUT 3:v<^s) 

5130 PUT 3:W<§) 

5140 PUT 3:X<;3:> 

51.50 PUT 3:Y(Q) 

5160 PUT 3:Z(Q) 

5170 PUT 3:SC^>) 

5180 PUT 3: # (i? > 

5190 MEXT Q 

5200 A:,S1 > G^T^S^M2^Q1 ;rQ2=-I23 

5210 PUT 3:A^SUG^TJS^^J2^QlJQ2 

5250 CLOSE 3:^4- 

5300 IF .S3='YES' GOTO 39999 ■ 

5320 Q3:::^0 

5340 GOTO 128 

39999 STOP SUBPROGRAMS F0LLD17 

40000 Q3=a3+1 
40100 U(Q3)^=A 
40120 V(Q3)^Si 
40130 WCQ3>=^G 
40140 X<Q3)=T<G UG2} 
401.50 Y(Q3>^=S 
40160 ZCQ3) = i\Jl - 
40170 SCQ3)^Q1 
40180 ^?C(03) = Q2 

41000 RETURN AFTER EACH TASK 

50000 REM . 

50100 Gl=l 

j^^XiO IF G = 99 GOTO 50400 

^u?too t=t-:gi^g2) 



LOAD B 
READY 



LIST 

B 10:/59 TUESDAY^ MAY 30^ 1972 



/ 



0 REM FILES AP.E R'JN Ti-P.OUGH A PrlOGRAM CALLED; STARTrIL 

1 REM TO SET T!I£ FIRST DATA ENTllY AT -123 

2 REM THIS IS ^/0^nI. TO THE FILL^ OMLY SE70'RE IT IS HUH FOP. THE i 5T 

3 REM TO CHANGE A T.ASK: THE FIRST DATA LINVJ IS GrHOUi^ 9\>^ ALL 

4 REM ARE THE fjROUPS ONE PER LIW3^ COUNTING 111 ORDER: GROUP 1 TO LAST 

5 REM GROUP. EACH PROGRAM MUST HAVE A DIFFERE^rf 'DUMP FILE' AMD WHEM 

6 REM MORE Tili^N OME PROGRAM 15 US.^D AT A TIME DIFFERE^JT FILES MUST 3E 

7 REM ENTERED U HEM THE QUESTION IS ASKED: FILE NAME? 

8 REM FILES ARE READ BY THE PROGRAM: HEADFILE 
10 DIM AS (3 ) - 

1. 1 DIM UC^OO) 

1.2 DIM VC4 00) 

13 DIM WC/lOO) 

14 DIM XC400) 

15 DIM YCAOO) 

16 DIM ZC400) ■ ^ 
17. DIM S(400) 

1.8 DIM #C400) 

19 DIM TC27^I0) 

20 FOR Q= 1 TO 3 
30 READ AS(Q) • 
40 NEXT Q 

50 DATA "RTHHT G'rS "PU i'TE CLOSE'' ^ "TOO FAR OUT" 
60' PRirOT" ESCAPE CODE IS A^gSUER: 4567*' 
66 Q3=0 
70 PRINT 
SO PRINT 

90 PRIMT^FILE NAME"; 
92 INPUT F3 . 

98 MAT READ T 

99 DATA I ^2^ 3^4^ 5^ 6^7^8^9^0 

101 DATA 10, I U 10^ I U 10^ 1 UlO^l 1 ^10^1 1 

102 DATA 10, 11 , 12, 13, 14 10^ 11 12:, I 3, 14 

1.03 DATA 20,2i;.20,>!l.,:20^-3 1^^^0,>.j ,>^0,f:i 

104 DATA 20,2! ,22,23^2/.r,20.,2i ^^^:2^23,24 

105 DATA 30,31,30,31,30,31,30,31 ,30.,31 

106 DATA 30, Sl.-O'^, 33, 3^^;, 30, 31 ..32,35^34--- 

107 DATA 40,4 1,42,43,44,45^46^47,43,49 

108 DATA 40,41,40,41,40,4 1^40 .,4 1,40,41 

1.09 DATA 40,41,42,43,44,40,41^42,43,44 

1.10 DATA 50,51,52,53,54^55,56,57,58,59 

1.11 DATA 60,61,62,63,64,65,66,67,68^69 

112 DATA 70,71,72,73,74,75,76,77,78,79 

113 DATA SO, Gl ,82, o3,&4, 83,86, 87,88,89 

114 DATA 90,92,90,92,90,92,90,92,90,92 
1.1.5 DATA 90, 9!., ?'2,.93, 94:, 90, 9i ,92,93,94 

116 DATA 100.? 101 , 100 , 101 , 100, 10 1 , 100, 10 I , 100, 101 ■ 
.11.7 DATA 100,1 10 1.. 102, 103, 104, iOO, 101 , 102, 103, 104 
.11.8 DATA 110,112,110,112,110,112,110,112,110,112 

119 DATA 110,111,112,113,114,110,111,1.12,113,114 .-,1. 4.^.--, 

120 DATA 120, 12 1, 122,123,124,125,126,127,123, 129 " * 

121 DATA 120, 122, 120, 122, 120, 122, 120, 122, 120, 122 
^ DATA 120,121,122,123,124,120,121,122,123,124 

DATA .1.30, 1 31 , 132, 1 33, 134, 1 3S, 136, 137, 138,, 139 . 
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1 

125 
126 
128 
129 
130 
140 
141 
142 
143 
145 
147 
148 
.! 49 
150 
151 
152 
153 
154 
160 
165 
170 
1 80 
181 
184 
187 
190 
200 
210 
220 
230 
240 
250 
260- 
270 
280 
290 
300 
1208 
1209 
1210 
1220 
1230 
.1240 
1250 
.1260 
127C 
1230 
1500 
1510 
1550 
1530 
1540 
1550 
1 560 
1570 
1580 
1590 
16Q0 
1610 
1620 
2100 



lAU^ la 1 J wrd^ ;5> i^^;r ia^j ! '\'fj i-m^j i^iv 
140^ 14 1 ^ 14 0^ 14 1 ^ 1 ^;0^ i ^ i/iO^ i^A 1 ^ I AO^ 14 1 



UA I'A 
DATA 

DATA i-ttu^ 
0?EM l^F^^IwPuT 
OPEN 2^ 'BETA' > OUTPUT 
FOR ^^l TO 2000" 

GET 1 :H1-.H2^II3^H4>!I5^H6^H7^H6 

REM A = ADVISOR>Si=STUDENT^G = Gr?0UP^T = TASK/S = SC0R£jNl=REC0RD I^i THE 
REM FILE BEING USED^Oi a ^2 ARE GOUIJTERS OF LITTLE VALUE^a3 = THE 
REM COUOTER OF T;ASKS FOR THE STORAGE OF RESULTS. 
IF Iil = -123 THEIM ISO 
A=H1 
SI =112 
G=H3 
T~H4 
S=H5 
Nl=H6 
Q1=H7 
Q2=HB 
PUT 2 
N3=^8 
NEXT @ 
CLOSE U2 

IF SS= • MO • -GOTO 220 
Q2=^0 
PRINT 

PRIMT"ADl^ IS0R# 



:A^ S U G^T^S^NUO.l ^ *'32 



(COMMA) STUDEWTrf 



FS. 



RECORD"; Nl 
GROUP WOULD YOU LIKE' 



I^JSTRUCTIONS"; 



^00 

ERIC 

2>l"30 



IWPUT A^S 1 
PRINT 

PRINT"FILS 
PRINT 

PRIMT^W HAT 
INPUT G 
PRIMT 

IF G=99 GOTO 1208 
IF G<=0 GOTO 250 
IF G>=27 GOTO 250 
PRINT- -"^ 
Ql =0 

?RIMT"DO YOU WANT 
INPUT SS' 
PRIMT 

IF 5 5=:' MO' ,GOTO 3000 
IF SS<> 'YES GOTO 12 10 
GOTO 1 500^ IBOD^ i 500 OivJ G-23 
IF G=99 GOTO 2400 
IF G>=iO GOTO r-^ioo 
PRINT 

PRINT" EACH PICTURE IS A PROBLEM." 

PRLMT^^PLEASS POINT TO A PLACE ON THE" 
PRINT"PAG£ WHICH IN YOUR OPINION IS" 
PRINT"TI-IE C 0:RRECT - AivSUER . THE COMPUTER" 
PRINT*'v?ILL TELL YOU IFHETHER YOU WERE:" 
PRIMT"R IGJ-rr ON THE CORRECT ANSWER'^" 
PRINT"CLOSE TO IT^ OR" 
PRINT "TOO FAR OUT" 
PRINT 

REM (THE COr^UTER V7ILL SOME DAY TELL THE COivrvECT ANSWER) 
REMARK ' ^ 

GOTO 3000 
PRINT 

PR I NT "THE COM)-^UTEI-'? WILL ASI'C IF YOU ARE" 
PRINT"READY. AFTER ANSWERING: 
PRINT"TY?E THE CORRECT ANSWER 



IF YOU 
YES" 
THAT" 



2150 PRINT^COMPUTER v;ILL TZLL YOu WHETHER^' 
2160 PFii:;T"YO'r '^Z^E RIGHT 0:J*' 
2170 PRINT'vaUlTH: CLOS^^ OR" 
2180 PrcIWT"T0O FAR OUT." 

2190 REMCTHS COI'jP'JT^H WILL THEM TYPE THtl GOF.P.ECT ANS';ER) 
2200 REM 
2210 REM 

2220 PRItJT"-->ErJTER ALL POSSIBLE VAYS<— " 
2230 PRIMT 
2240 GOTO 3000 
2*400 PRINT 

2410 PRINT" FOR PROBLEMS 1> 2^ 3." 

2420 PRIi^!T"PLEASE POINT TO ^^4AT YOU THU-JK" 

2430 PRIiJT"iS Tr7£ CORP^ECT ArJSVER. PGR" 

2440 PRIMT"ALL T ME REST^ •JvJST TYPE THE*' 

2^50 PRir-JT"ANSv/ ER YOU THINK IS BEST" 

2460 PRII']T"AFTER THE COrPUTHH ASKS? READY". 

2470 PRI^JT"A^3 D YOU HAVE TYPED: YES" 

2480 PRINT 

3000 REM END OF INSTRUCTIONS QUESTIONS FOLLOW 

3050 M=10 

3100 FOR 1= 1 TO M 

3140 Z1=0 . . 

3280 G2=I 

3290 G0SU3 50000 

3300 PRIMT T;"READY"* 

3302 Ql-Ui+i 

3304 INPUT SS 

3305 IF S5<>'YES« -GOTO 3300 

3306 GOTO 3315^3315^3315 OW 0-23 
3308 IF G<10 GOTO 3315 

3310 IF T<4 GOTO 3 3 15 

3312 PRINT"WHAT DO YOU THINiC THE AMSWER IS" 

3314 INPUT §S 

3315 PRIMT 
3340 REH 

3350 PRIivJT"ANSVER"; 
' 3360 INPUT S ■ " 

3365 02 = ^^-2+1 

3370 IF S-4567 GOTO 3540 

3390 GOTO 3 700^ 3440 J. 3440 OM S 

3400 GOTO 3350 

3440 IF G<10 GOTO 3 700 

3450 GOTO 3 700^3703^3 700 OiJ G-23 

34 60 IF T<=3 GOTO 3 700 

3470 PRIMT 

3480 p:lII]T AS<S> 

-3490 PRINT 

3500 PRINT"^'^HAT ArJSWERS ARE RIGHT GW" 
351.0 IMPUT GS ^ ' 

- 3519 Zl=l 
3530 GOTO 3 700 

3535 REM END OF ^^rJESTIOMS^ AUTO. FILL IN FOLLOWS 
3540 PRINT 

3550 PR I NT "AUTOMATIC FILL IN" 
3560 PRINT 

3570 S=4 ^ 
3580 G0SU3 40000 

3590 FOR @=I+1 TO N " ^" 

3600 S=4 
3610 01=01+1 
. 3620 02 = 92-?- 1 
O >2 G2=^Q 
ERsLC^^l G05UB 50000 . 



36^i0 MEXT ^ 

3650 GOTO 3 600 
2700 40000 

3704 PRIloT- 

3707 PRINT 

3708 IF Zl=i GOTO 37S0 
3710 PRII^JT ASCS) 

3720 PRIMT 

3750 nf;xt I 

3760 REM EWD OF LOOP THAT GIVES THE GROUP! 

3800 PRIMT 

3810 PRIMT".^PvE YOU DONE WITH EVERYTHING'' 

3820 li-]PUT 5 5 

3830 IF SS = 'Y]!:S* . GOTO 4900 

3840 IF :BS='NO" GOTO 3900 

3850 PRIMT"YES OR NO''; • 

3860 GOTO 3820 

3900 PRIMT 

3910 RKM 3Y FILLING THE FILE AFTER EACH GROUP^ NO MORE THAN ONE GROUP 



3920 
4900 
4910 
5000 
5010 
5020 
5030 
5100 
5110 
5120 
5130 
5140 
5150 
51.60 
5170 
51S0 
5190 
5200 
5210 
5250 
5300 
5320 
^5340 
39999 
40000 
40100 
401 20 
401,30 
40140 
40150 
40160 
40170 
40. 1 80 
41000 
50000 
50100 
50200 
50500 
=^*"00 
•00 
99 



REM CAM B£ J..OST BY 
OPEM 3 ^FS J OUTPUT 
GPEM 4 'j • SETA' ^ INPUT 
FOR 1 TO M3 
GET 4:A^S1^G^T^S^N2j01 jCiQ 
PUT 3:A^Sl^G^T^S^N2^QUa2 
NEXT Q 
FOR Q 



A COMPUTER SHUT D0V7N. 



PUT 
PUT 
PUT 
PUT 
PUT 
PUT 
PUT 
PUT . 
NEXT 



1 TO 
35UCQ) 
3t VC^-^) 
3t "JC^ > 
3 : X C 9 ) 
3:Y<§) 
3:Z (§) 
3 : S C Q > 
3 : i^' C § ) 



Q3 



ERIC 



A^Sl ^ G^T^5,M2^Q1 ^02=-123 
PUT ■3:A>S1^G^T>S^ M2^Q1;^Q2 
CLOSE 3^4 

IF 55=--'YES' GOTO 39999 
03 = 0 

GOTO 12S 
ST rp S U3PR0GRAMS FOLLOW 
CI 3 = Ci 3 -r I 
U(:0 3)=A 
V ( Q 3 ) = S 1 
y(03)=G ' — -^^^ 
XCQ3)=T<G!^G2) 
YCQ3)=S 
Z(Q3)^-H1 
3(Q3)=ai 
#(Q3)=a2 

RETURN AFTER EACH TASK 
REM 
G 1 = 1 

Ijr G = 99 GOTO 50400 
G 1 = G+ 1 
T=TCGUG2) 

RETURN AFTER SETTIi^JG UP THE RIGHT TASK NUMBER 
EiJD 



LOAD C 
READY 

§LIST . - . 

WHAT? 

LIST 

C 11:13 TUESDAY iAy 30 j 1972 

0 REM FILES ARE RUM TK-^.OUGH A PROGRAM CALLED: STARTFIL 

1 REM TO SET THE FIRST DATA EL-JTRY AT -123 

2 HEM THIS IS DOME TO THE FILE' ONLY BEFOP-E IT IS RUN FOR THE 1ST TIl-^E 

3 REM TO CHANGE A TA5K: THE FIRST DATA LIME IS G'ROU? 99^ ALL FOLLOWIMG 

4 REM ARE THE GROUPS ONE PER LIIJE^ e< COUNTING IM ORDER: GROUP 1 TO LAST 

5 REM GROUP. EACH PROGRAiM MUST HAVE A DIFFERENT 'DUMP FILE' AMD WHEM 

6 REM. MORE TITAM Oi'JE PROGHAJ-1 IS USED AT A TIME DIFFERENT FILES MUST 3E 

7 REM ENTERED UHEM THE QUESTION IS FILE NAME? 

8 REM FILES ARE READ BY THE PROGRAM: READFILE 
1.0 DIM AS C3 ) 

1 I DIM U(400) 

,1.2 DIM VC/iOG) 

- 13 DIM UC400) 

14 DIM XC400) 

1.5 DIM YC^'OO) 

16 DIM ZC400> 

17 DIM 5(400) 
1.8 DIM #C400> 

19 DIM TC27^10) 

20 FOR 15 = 1 TO 3 
30 READ AS(§) 
40 NEXT -3 

50 DATA "RIGHT Oro*S*'OUITE CLOSE'S "TOO FAR OUT'' 

60 PRIMT"ESCAPE CODE IS ANSWER: 4567*' 

66 Q3=0 

70 PRINT . . ■ 

80"PRIMT 

90 PRINT*'FILE MAME^'J 

92 IMPUT FS 

9S MAT READ T 



99 DATA 1 




3>4^5^6j 7 


'^8^9^0 








-101 


DATA ■ 


1.0 


1.1 ^ 10^ 11 J 


lo:. 1 1 wo^i 1 ^ 


10,1 1 






102 


DATA 


10^ 


I I J \2 j \3j 


14^ 10^ 1 i ^ 12^ 


13, 14 






103 


DATA 




2 i ^ >:0 ^ 2 1 ^ 


20,2 1^20!. 2 1 J 


20,2 1 








DATA 


20^ 


2i ^ 22^2 3j» 


24 ^20;>2i ',22^ 


23,24 






105 


DATA 


30:, 


3 1 ^ 30 ^ 3 i J 


30^3 1 J 30 J 3 1 ^ 


30 , 3 1 






106 


DATA 


30 ^ 


31^ 32^33-- 


34^30^31 ^32^ 


33,34 






107 


DATA 


40 ^ 


4 1^42^43^ 


44j45^46^47j 


48,49 






108 


DATA 


40^ 


4 i^40^4 1^ 


40^4 1>40;^4 1 J 


40,4 1 






. 109 


DATA 


AO J 


41 ^42^43., 


44^40^4 1 ^42^ 


43,44 






110 


DATA 


50> 


51 ^ 52^ 53^ 


54 J 55^56^5 7j 


56,59 






1 1 1 


DATA 


60;. 


61^ 62^63^ 


64 J 6 5 j66j 67 j 


68,69 






112 


DATA 


70;. 


7 1^ 72 J 73 J 


74:, 7 5^ 76^ 77^ 


78,79 






1. 1 3 


DATA 


80 J 


6 1 ^ 62 ^ 83 J 


B4^85^36;rB7^ 


83,89 






114 


DATA 


90^ 


92^90^92^ 


90^92^90-^92^ 


90,92 






115 


DATA 


90^ 


91 ;. 92^93^ 


94^90^91 ^92^ 


93,94 






116 


DATA 


100 


^ 101 ^ 100^ 


101^ 100^ iOl J 


100, 10 1 , 


100, 


101 


1 17 


DATA 


100 


^ 10 U 102^ 


103^ 104^ iOO^ 


101 , 102, 


103, 


104 


118 


DATA 


110 


^ 1 12^ 110^ 


112^ I 10^ 112^ 


1 10, 1 12, 


1 10, 


112 


119 


DATA 


1 10 


11 1^1 i2j 


1 13^ 114^ 1 10^ 


111,112, 


1 1 3, 


1 14 


ERIC 


DATA 


120 


^121^ 122^ 


123^ 124, 125, 


12 6,127, 


12», 


1 2 9 


DATA 


120 


^ 122^ 120^ 


122, 120, 122, 


1 20, 1 22, 


120, 


122 


DATA 


120 


^121^ 122> 


123, 124, 120, 


121 ,122, 


123, 


124 



124 
125 

126 
128 
129 

141 
1^12 
143 
145 
147 
1.48 
1.49 
1.50 
151 
152 
153 
154 
160 
165 
170 
180 
181 
184 
1.87 
190 
200 
210 
220 
230 
240 
250 
2 60 
270 
280 
290 
300 



DATA- 140:. 141 ^ 142^ 143^ 1 4A 1 /:i5^ 1 4 6^ 14 7, l^Sj i ^l9 

I ^ K'lO^ .1/1. i , 140^ l^il 



1, i^s: 



DATA* 140^ 14 1, 140^ 14 1 ^ UiO^ 141 ^ 
DATA 140, 14 i, 1^12, U3, 1 --iA , 1 ^';0 ^ 
OPEN 1 , F5 , I MPiJT 
OPEN 2 , ' G A?'J MA ' , OU TPUT 
FOR 9 = 1 TO 20 00 

GET I :H! , H2,H0,H-ii ,H5^ H6,Ii7,H.^ 

REH A = ADVISOR,S i = 5^aDE^iT,G=GR0U]^,T=TASK,S=SG0R^I:,^^ ^RECORD ^ THE 
REM FILE BEICJG USED,Qi Q2 AHE COUNTERS OF LITTLE VALUE /^.13 =:TnE 
REM C0U;^}TEi^ OF TAS.KS FOR THE STORAGE OF RESULTS. 
IF Hl=-123 THEN 180 
A=K1 
S1=H2 
G =H3 
T=H4 
S=H5 
Ml=H6 
Q1=H7 
Q2 = H3 

PUT 2;A, S ljr;2G,T,S,Nl^Ql,Q2 
N3=9 • - • 

NEXT @ 




GOTO 220 



(COMMA) STUDEl>JT#"; 



CLOSE 1,2 
Mi^^Ml+l 
IF SS='WO' 

□ 2=0 
PRINT 

PRItOT^ADV ISORr? 
INPUT A, SI 
PRINT 

PRIMT"FILE F 
PR I ^fT 

PRINT"H HAT ^GROU? WOULD YOU 
IM.-'UT G 
PRINT 

IF G=99 GOTO 1208 
IF G<=0 GOTO 250 
IF G>=97 GOTO 250 

1208 PRINT 

1209 01=0 
PRIWT^'DO YOU WANT 
INPUT SS 
PRINT 

IF SS = 'r70* GOTO 3000 
IF SfT. <>' YES GOTO 1210 
GOTO 1 500, U>00, 1 503 ON 
IF G = 99 GOTO 2/100 
IF G> = 10 GOTO 2 100 
PR IMT 

PRIUT'' EACH PICTURE 



LIKE"; 



1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1 50.0 
1510 
1520 
1530 
1.540 
1550 
1560 
1570 
1580 
1590 
1600 
1.610 
1620 
2100 

ERLC 



INSTRUCTIONS"; 



\E IS A PROBLEM." 
PRIMT"PLEj^>tSE POINT TO A PLACE OM THE" 
PRIMT"?AGE v7 HIGH IN YOUR OPINION IS" 
PRIHT"THE CORRECT ANSWER. THE COMPUTER"- 
PRINT"UILL TELL YOU vJHSTHER YOU. 17ERE:" 
PRIMT"RIGHT Obi Ti-IE CORRECT ANSV/ER," 
PRIWT"CLOSE TO IT, OR" 
PRIMT"TOO FAR OUT" 
PRINT 

REM (THE COMPUTER UILL SOME DAY TELL THE CORRECT 

REI'IARK 

GOTO 3000 

PRIt-lT 

PRINT"THE COi^TPUTER UILL P.SK IF YOU ARE" 
PR if-JT"RExADY, AFTER AMSV7ERJMG: YES" 
PRI:JT"TYPE the CO'R-RECT -AriS^JER THAT" 



ANSWER) 



2! so P?I>JT*T OnpaT}3:R VILL TELL YOU ^'^WETUK 
2160 P7a-T'^YQU ERE RIG'IT Or.'" 

?J70 pp.i:.JT''OTr iTv: closf:^ nw 

2in0 PRINT''? 0 0 FAR OuT 

2190 REM(THE COMPUTER l^LL THSN TYPE THE COiCREC'T AMGVEn) 
2200 REM 
22 10 REM 

. 2220 PRIMT"-->ElN/'TER ALL POSSIBLE W,YS<--*'' 
2230 PRINT 
2240 GOTO 3 000 
2400 PRIMT 

2410 PRINT" FOR PR03LEMS 1^ 2^ 3*" 

2420 PP.IMT"PLEASE P OINT TO VHAT Y'OU THIv.X** 

2430 PRirJT"IS THE CORRECT AMSvJEH* FOR'" 

2440 PRINT^'ALL THE REST^ JUST TYPE THE" 

2450 PRIMT*'ANS^^/ER YOU THINK IS .3E.ST*' 

2460 PRIMT*'AFTER THfe! COMPUTER ASKS: READY" 

2470 PRINT"AND YOU HAVS T^fPEDt '"ES" 

2480 PRINT 

3000 REM END OF INSTRUCTIONS QUESTIONS FOLLOU 

3050 rJ=:10 ' 

3100 FOR 1= I TO N 

3140 Z1=0 

3280 

> - 3290 GOSUB 50000 

3300 PRINT T^* "READY"; 
3302 ni=Ql-J-l 

3304 INPUT SS 

3305 IF 3S<>» YES' -G OTO 3300 

3306 GOTO 3315^33i5-.33i5 ON G-^23 
3308 IF G<10 GOTO 3315 

■ 3310 IF T<4 GOTO 3315 

3312 PRINT"WHAT DO YOU THINK THE ANSUER IS" 
331.4 INPUT §S 
3315 PRINT 
3340 REM 

3350 PRINT "ANSWER"; 
3360 INPUT S - 
3365 Q2=02+l 

3370 IF S=^4567 GOTO 3 540 
3390 GOTO 3 7 00^ 34 AO:. 3440 ON S 
3400 GOTO 33 50 
3440 IF G<10 GOTO 3 700 
3450 GOTO 3 700^3700^3700 Ok- G-23 
34 60 IF T<= 3 GOTO 3 700 
- 3470 PRINT 

3480 PRINT A:r> CS > 
3490 PRINT 

3500 PRINT"WiL^T ANSWERS PuRE RIGHT ON" 

3510 INPUT OS 

3519 ZI=1 

3530 GOTO 3 700 

353 5 REM END OF QUESTIONS^ AUTO* FILL IN FOLLOWS 
3540 PRINT 

3550 PRINT"AUTOMATXC FILL IN" 
3560 PRINT ■ 
3570 S=4 

3580 GOSUB 40000 
3590 FOR @= I+l TO N 
36Q0 S=4 
3610 Ql=:01 + r 

"^^24 GOSUB 50000 



3630 GOSUB 40000 



36itO 
3650 
3700 
370A 
3707 
370 <5 
3710 
37yo 
3750 
3760 
3800 
3810 
3B20 
3830 
3840 
3850 
3860 
3900 
3910 

3920 
4900 
4910 
5000 
5010 
5020 
5030 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5130 
5190 
5200 
5210 
5250 
5300 
5380 
53ijO 
39999 
40000 
401 00 
401 20 
401 30 
40 1 40 
401 50 
401 60 
40170 
401 80 
41000 
50000 
50100 
50200 
50300 
50400 
O'lOO 
>99 



'.lOTO 3 300 
GOSUB 40000 
PRIiJT 

IF Zl=l GOTO 3 750 
PRIMT AT. <S) 

PHIf<iT . 
fiSXT I 

R?.H EiiD OF LOOP THAT GIVSS TKK GROUP! 
PRIMT 

PRIMT"ARE YOU DOvTE 'nTH EVERYTMI :^G". 

I'JPUT SS ■ - 

IF 3S= 'YSS* . GOTO 4900 
IF SS='M0V6OTO 3900 

PP.!MT"YSS OH MO"; \ ' 

GOTO 3 830 

PP.IIJT 

REM BY FILLING THE FILE AFTER EACH GROUPj WO MORE THAN OriE GROUP 



P.EM CAN BE LOST UY A COMPUTER SHUT DOWN. 

OP^^f 3, FS^ OUTPUT 

OPEN 4 , • GAMMA' , I NPUT 

FOP. V=l TO W3 

GST 4:A,S1.,G.»T^S.,M2.»Q1j';12 

PUT 3j A,SUG,T,S^N2,i2i 

WE XT 9 

Q3 



FOH 
PUT 
PUT 
PUT 
PUT 
PUT 
PUT 
PUT 
PUT 
r-iEXT 



^=1 TO 
3 :U<a) 
3: VC§) 
3:H<§) 
3:XO) 
3:Y<3) 
3:ZC@) 
3:S 0> 
3 : # C 5 ) 



ERIC 



A^Sl > G>T>S^M2^ni ^Q2=-123 
PUT 3:A^Sl>G-rT^S^rJ2^QUa2 
CL0S2 3jA 

IF 3S= •YES' iSOTO 39999 
03 = 0 

GOTO 1S8 
STOP SUBPROGriAMS FOLLOW 

UC-:3 3)=A 

TfC.:^»3> = G 
X((a3>=TCG),ji G2) 
YCQ3)==S 
ZCn3) =Ml 
S CQ3> = Q1 

(a3) = oa 

HETUHig AFTER EACH TASK 
RICM . 
G I = 1 

IF G = 99 GOTO 50400 
Gl = G-M 
T=T<GUG2) 

F:f:TURN AFTSR SETTING UP 

E^3^ 



THE RIGHT TASK IJUMBSR 
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Ted Honmel 

graf/pek 

Two, uses for the "graf/pen" 

1) The "graf/pen" can be used to present graphical input to be used with 
a plotter. This would be as a programmer's aid. Many shpaes can not "be 
described by a mathematical equation and would require a programmer to 
draw the shapes on a large piece of graph paper and then record all the 
coordinates. The time using graph paper would be tens of hours for 
anything but the simplest drawing. The sane done by a "graf/pen" would 
be ten to twenty minutes (that includes set-up time). 

2) The "graf/pen" can be used by students to mrk answers and solutions 
on graphical material, have their answer evaluated by the computer, and the 
evaluation typed on the t.eminal next to the "graf/pen" unit. The student 
would need to push the return key (or something that would send the return 
key dode) to signal the computer that the answer is ready for evaluation. 

The computer would not be needed to present material because the "graf^ 
microphones can be mounted on frosted glass allovring preelection of ma.terial 
from behind. The best arrangement is to use a plotter sLnd the graf/pen 
together. This allows the student to work almost non-verbally with the 
coxtiputer. The computer presents the material \nth the plotter and the 
student answers with the graf/pen. 

Three prograjns were witten to evaluate the graf/pen. One program 
repeated the patterns dra^m on the graf/pen tablet. Two others evaluated _ 
point s» Of those two, one evaluated a square tarfet of three areas (iel | 
one evaluated a round target (ie ). 



-2- 

GEAJ;/PEN 

The ser:ond of the tvro allcwed a choice of the number of boundaries. 
Both allowei the target to be moved and the boun-iaries to include any 
specified area. 



